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REPORT on INDIAN COALS 

Result of Examination in the Research Department of the Imperial Institute, 
London 


The following report (furnished by Sir Frederic Abel. Secretary Previous 
and Director, Imperial Institute, London) gives the results of the technical Analyse* 
examination, and, in some cases, those furnished by ultimate analyses, of 
thfc series of thirty different Jndian coals sent by the Department of 

• lines and collieries in 

sible to correspond with 

Uie uanUHJOtui UI»^ »i Ulan wuais, u penal Institute senes' 


m many cases there is a sinking difference between them and those 
furnished by the samples under report By communication with Mr Bell 
it has been ascertained that whi e the results given m his work are the 
best that could be obtained at the time, some of them being, in his , 
opinion, perfectly trustworthy, they are not all to be relied upon alike as j 
accurate 

Sampling —Pieces of se\era! pounds weight were sawn from the large 
* - J u ** " e completely broken up 

hat it would have been 
a hundredweight at com- 
for anal> sis, the speci- 
mens appeared, in the majority of cases, to be fair samples of the seams 
they represented ^ , r , , 


Sampling, 


flame for two minutes longer, being kept at a bright red heat. After cool- j 
mg in a desiccator, it was weighed and the loss reckoned as volatile matter, j 

C. 1414— 1441. 
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Assam . • 



M&h'um . • 

1833 

3033 

53 3S 

45 45 

«« 

„ . . 



Cherra Punji . 

96 

1445 

49 54 

45 72 

39S 




Maoflong . • • 

97 

1446 

49 79 

47 35 

30S 

Baluchistan , 



hhost . . . 

93 

144' 

49 5S 

45 37 

4S2 
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9* 

1443 

41 50 

4S94 

074 

Bengal . 
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99 

144S 

5*4 S 
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15S 
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53 49 
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19S0 
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15S3 

64 So 

27 S3 

043 




Seam j 

Do. Upper > 

64« 

19S5 

66 So 

27 S5 
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11 • • 



Seam j 
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165S 
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•• * ' 
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1663 

3S57 
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1664 

2S6S 

3SS0 

44 oS 

1 54 




Sanctoria . • 

1 663 

3S73 

49 33 

39 94 
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Derhagar 
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2S69 

4271 
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l J» 
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Burma Coal Co 

353 1 

6157 

33 57 

57 93 

033 



f. . 

3533 

6isS 

3 5S 

2S05 
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U maria . • 

256 

j 6 os 

59 65 

16 73 

0 33 



f • - 

33 J 

1671 

55 97 

17 43 


1 Central Provinces 


Mohpani • • 

164 s 

2S52 

42 46 

33 34 

050 




Warora . . • 

3» 6 

1665 

41 4® 

45 10 


” 




jiS 

1667 

40 97 

46 25 

1 31 

.. 



Gadawarra . ■ 

1649 

2S53 

42 '61 

37 36 

0 39 
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165 « 

2S54 

3S55 

41*00 
45 35 

39 35 
45 42 

0 43 

Hyderabad 



Hyderabad . . 

S7 

>4j6 

43 55 

43 74 

O 39 
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j Colour of A*h I I Other characteristics of the sample. 


To? Pate chocolate 

474 Dark red . • 
3-96 Yellow sh brown 
5 >5 "Terr* cotta . 

9 56 Yellowish brown 
ij‘85 Grey . , . 

13^5 Fawn colour « 

18 33 Greyish white 
107? White. . , 

7 37 Dark yellow • 
5*35 Yellowish brown 

848 Light yellow . 

8 63 White. . . 

14 64 Brownish yellow 

13 08 White , . . 
1139 Lemon yellow 

17 »3 Brownish yellow 
1074 Yellowish grey . 
i3o3 Fawn colour • 


Greyish white 
Brownish yellow 
White . . . 


I Yellowish brown 
Light yellow . 


Does not cake . A gbstening black Coal, clean to 
handle, easily broken, conchoids I 
fracture 

Cakes . . A dull black real, dirty, very hard, 

with cuboida! fracture 

„ , . bright and clean, with fossil resin fn 

many places 

■, • • Cle.n bngl t and bard, but disinte 

grating with a white efflorescence, 
and with ovuhtion of sulphurated 
hydrogen 

. Clean, bright and hard. With obtuse 
Pactures 

„ • . Layers o( dull and bright coal, clean 

rounded fractures 

,, * » Bright, hard and dirty 

„ , * Dull black, dirty, very hard 

„ » . Laminated, very clean, cleaves in 

. small cubes 

Does not cake , Dull black, clean, not very n*rd 

„ M • Duff black, hard, clean, breaks into 
cubes, 

Cahes . . Bright, dirty, fairly hard 

„ • . Miaed dull black and glossy, the 

latter crumbles readily, clean 

,, , . Dull and glossy Jamimc, clean and 

hard 

,, • , A dull black coal, clean and hard 

„ • • A glossy coal, hard, bu* with soft 

patches 

„ « • A dull coal, laminated, hard with soft 

patches, clean 

„ . . A dull coal but with bright patches, 

hard and clean, 

„ • • A clem bright coal, cleaving In lay- 

ers. 

Does not cake . Dull black, clean and hard, with 
r u nded surfaces and fracture* 

,1 1, . Dull black with glossy patches, very 

soft and soapy to touch, clean. 

„ ,, .A clean dull coal with irregular cleav- 

ing's, easily broken 

,■ „ . Dull, soft, dean and contains fossil 


. 1 Dirty, alternate layers of dull and very 
f bard coal, and bright coal easily 
• ) broken J 

. Duff, bard and clean, with occasional 
glossv layers. 

. Irregular fracture, extremely bard, 
dull, clean coal, with thin streaks of 
gJowy coal 

C-J4I4~i 44U 
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mean of several analyses), and of a specimen of coal from New South 
Wales, ts also given in tabular form for purposes of comparison 

Results of Analysis, 


DimiCToK fROVIKCi 


Baluchistan « . 

Bergs) . , . 

t , Karharbarte 

Burma 

Central Province* . 


I 


MaVum . , 

Cherts Pupjl « 
Maofang , 
Khoit . £1 

Kumacdibl , 
beats . 
Upper £cam . 
Sadepace 
Llafcdee . 
liucma Coal 
Company 
Gadawarra 


ror 3J ?i 
S is/ lo 64 
* to »3 8sj 
4 3»( 131) 

awi 53 s) .... 

4»7 P» 3 34 
4 do) q J9| 


British and 
Australian 
coal 


Composition of British and Australian Coal. 

(For purposes of comparison ) 






Sulphur 



Cost 

Carton 

Hydro&eo 

and 

Nitrogen 

A.h 

Water 








Caking (mean ot 4 
samjles) • • 

8029 

532 

1 * 79 

091 

i 68 


Welsh Caking (mean of 
3 Samples) 

8300 

575 

7«4 

07? 

364 

!i 

Welsh* Non-caking 

(mean of 4 simples) . 

S6gi 

4*39 

4 3° 

f 28 

3 42 

jl 

South Staffordshire 







Caking (mean tii 4 
samples) . • * 

IS 4t 

463 

16 39 

071 

297 

X 

lit 

Sco*ch *. Non-caking 

(m*an 0! 3 samples) . 

79 « 

533 

1328 

090 

**38 


New South Wales . 

77*^5 

494 

1063 

058 

3=3 j 

395 
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All communications regarding THC Agricultural Ledger should 
be addressed to the Editor, Dr Georg£ Watt, Reporter on Economic 
Products to the Government o! India, Calcutta 

The objects of this publication {as already stated) are to gradually 
develop and perfect our knowledge of Indian Agricultural and Economic 
questions Contributions or corrections and additions will therefore be 
most welcome. 

In order to preserve a necessary relation to the various Departments 
of Government, contributions will be classified and numbered under cer- 
tain series. Thus, for example, papers on Veterinary subjects will be 
registered under the Veterinary Series. Those of more direct agricul- 
tural or industrial interest will be grouped according as the products dealt 
with belong to the Vegetable or Animal Kingdom In a like manner, con- 
tributions on Mineral and Metallic subjects will be registered under the 
Mineral Series 


This sheet and the title pace may be removed when the subject matter is filed in its proper place, 
according to the letter and number shown at the bottom of each page 
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The objects of The Agricultural Ledger are 

(0 To provide information connected with agriculture or economic products m a 
form which will admit of its ready transfer to ledgers, 

(2) To secure the maintenance of uniform ledgers (on the plan of the Dictionary) 

m all offices concerned in agricultural subjects throughout India, so that 
references to ledger entries made in any report or publication may be 
readily utilised in all offices where ledgers are kept , 

(3) To admit of the circulation, in convenient form, of information on any subject 

connected with agriculture or economic products to officials or other persons 
interested therein ; 

(4) To secure a connection between all papers of interest published on subjects 

relating to economic products and the official Dictionary of Economic 
Products With this object the information published m these Ledgers will 
uniformly be given under the name and number 0/ the Dictionary article 
which they more especially amplify. When the subject dealt with has not 
been taken up in the Dictionary, the position it very possibly would occupy 
in future issues of that work will be assigned to it 


E C BUCK, 

Secretary to the Government of India • 
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CROPS and CLIMATIC CONDITIONS 

A Note on some General Observations on the relation of Indian Crops to Climatic 
Conditions— by THE EDITOR 


It has often been felt m the Office of Reporter on Economic 
Products that we very much require to establish a sy stem of recording; 
observations on the relation of crops to climatic conditions The 
information at present available is of the most meagre character 
For example^ I have spent s ome da>s m reading through the 
articles given m the Dictionary, on the more important crops, rn : 
order to see if I could furnish from these a table of the dates of 1 
sowing and reaping 1 have failed Fearing this might have been 
an omission, I have rcconsulted the Gazetteers and other provincial 
publications, from which the Dictionary was compiled, but again I 
have been unsuccessful In the case of one or two crops lean 
find these dales for more than half the provinces, but m the 
majority of cases I can only speak with any degree of certainty 
regarding one or at most two provinces Such general' terms as 
“ sown at the beginning of the rains ” arc frequent, without Us being 
stated what month that corresponds with and m a like manner the 
remarks — a Halt (Spring) or a Khan/ (Autumn) crop, appear to be 
intended b) the local authors as fu 51) meeting aP possible require- 
ments of this nature The uselessness of such terms can at once be 
shown bv reference to an> one province, thus for example, m the 
Punjab — \\ heat, Gram, Tur, Peas Mustard Lmsced, are Spring 
crops, but the range of the sowings and reapings of these are — sown 
from June to December and reaped from February to April It is 
obnous, therefore, that the term * Spring ’ (Rah 1) by itself cannot 
be accepted as of any value 

Speaking generally, it may be said that rainfall has m this 
country, a more potent influence than temperature Extremes of 
heat and cold may be the controlling factors very possibly in the 
natural distribution of most vuld perennial plants, but with annual 
crops rainfall or a supplv of water axuSctally is a sine qu& nen 

. C. 2089 
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On the relation of Indian Crops 


Hence it follows that the expansion of the ares of cultivation and the 
increase of production in cultivated tracts is more dependent on mea- 
sures of irrigation than anything else The range of temperature, 
from summer to winter, and the distribution of had into vast plains, 
extensive tablelands and Jolty highlands, allows of a diversity of 
cultivat on possessed by few other countries in the nor/d To sun this 
wide climatic range the cultivator fortunately possesses an extensive 
senes of crops And further, though ignorant of the principle im oived, 
he has produced by selection special races of certain crops that are 
direct adaptations to existing conditions Hence we have in India 
both Spring and Autumn forms of rice, wheit, jowar, castor-oil, tur, 
sugar-cane and cotton The one senes of races may be grown on 
geographically temperate areas, or on tracts which during the Winter 
months are temperate, while the other may be raised over tropical 
tracts or during the Summer months Botameally, these races are 
often quite indistinguishable, though their recognition is to the culti- 
vator a matter of supreme importance. As a result of these consider- 
ations we have the startling state of affairs that a journey from one 
extreme of India to the other may reveal the cultivators engaged in 
every stage of the operations connected with certain crops, such as 
preparing the soil, sowing, watering the advanced crop, reaping, 
thrashing, and carrying the produce to the market Tot example, 
were the journey made in June from the Pan jab to Souib India, the cul- 
tivators would m the north be found engaged in the early preparation 
of the land, for the crop to be sown in September to December, in 
mid journey they would be seen tending the mature kapU wheat of 
the Konjtan , and in Mysore and some parts of Madras Presidency 
they would be found sowing wheat — a crop that will be harvested in 
September and thus practically at the time that the great wheat crop 
of Northern India is being only sown Numerous such examples 
might be given of the varying climatic conditions that pievail at any 
one time tn this vast Continent and of ihe'direct adaptation of crops 
within restricted portions of it, to seasonal changes H may, perhaps, 
suffice, however, to mention one other example, namely, that of jowar 
(Sorghvvtn vulgACG) which in India is after rice the most important 
single article of food In Madras it is sown in January and very 
nearly right through the year to November, so that there are harvests 
of this grain every three or four months after sowing, the^ chief being 
January-February, April Mav, June-J 
In Hyderabad it is sown in Jane and ' 

November with the harvests four m 
sowings are m June, July, August, 

accordingly both Spring ana Autumn harvests. But on turning from 
Southern and Western India (the regions that may be said to have the 
strongest oceanic climates) the plant becomes an Autumn crop, the 
sowings being in June, July and August, and the harvest in uciooer 
to January. It is thus significant that the production of Spring crops 
of Sorgftum— a plant which otherwise opens m the Autumn— shouid 
correspond to the area of Autumn wheats, a cereal which m Other 
parts of India ripens its crop in the Spring The explanation in both 
cases is doubtless the same, namely, the great uniformity of tempera- 
ture, dampness of the air and more or less frequency of ram m 
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Autumn and Winter as compared with the more interior and northern 
tracts of India where there is but one season of rainfall The exact 
relation of meteorological observations to the conditions of the crops 
is, however, a subject upon which I find mjself unable it present to 
express any verj definite opinion It has often been pointed out that 
a line drawn from about Bomba) round the southern extremity of the j 
Central Provinces to Patna in Behar, would divide India into two 
sections which agricultural!) are very different In the upper 
section the Winter months are cold and reraarkablj like the Sum- 
mer months of Europe The lower is, on the other hand, perenni 
a!!\ tropical, or at most warm temperate Moreover, the range of 
humidity within these two divisions isverj dissimilar, m the north 
largetracts of country exist during Summer as and, S3ndy deserts, 
while to the south the monsoon runs convert many thousands of 
square miles of country into inland seas The agricultural s) stems 
within the areas of these extremes (where agriculture is at all possible) 
must be essential!) different from each other, and, speaking in 
general terms, it may be said that the intermediate zone is the chief 
source of pulses and millets The northern extremity is the wheat 
field of India and the south eastern the rice inundations Dgura 
lively speaking, the country is as it were tilted on one side west 
and south from the belt of land that ma> be spoken of as connect- 
ing the and and the humid extremes This connecting belt— which 
corresponds to a large slice of the Gangetic and Indus basins— -has 
well marked Spring and Autumn crops or sub temperate winter- , 
grown plants of one class and tropical plants raised in Summer and , 
reaped in Autumn, th it are botanical!) not tropical races of the , 
Spring stock, but constitute an entirely distinct senes The vast ; 
tableland and the rich uplands and plains to the south and west 
have, as already explained a complete blending of forms (o suit 
the var)ing climatic conditions, but many of these are all more or 
less related to each other There is no sharp isolation botamcally 
between the Spring and Autumn crops and the most noteworthy 
staple of this region is cotton fn Bomba> it ma) be said wheat 
decreases m ment from the Puyab frontier toward the sea coast 
in the inverse ratio to the improvement »n cotton In South India 
cotton decreases in ment wheat practically disappears, and the 
swamp) types of Bengal vegetation re appear more especial!) in 
the coast distnets Maps of India if shaded b> colours to show 
percentage of wheat and of nee cultivation to total cultivation, would 
manifest for wheat a deepening of colour on passing inland owing 
to the darkest shades having to be given in the Panjab — the most 
remote area from marine influence or from run inundation With 
nee, on the other hand the shading would be in the reverse order 
deepest as a fringe around the coast and becoming fainter and fainter 
on passing up the Gangetic basin towards the wheat areas 

The evolution on the one hand of tropical and temperate races 
of a plant to meet the seasonal changes of certain portions of India, 
and ott the other hand, the selection of enure!) distinct summer and 
winter crops for other tracts is one of the most «tnking peculi 
anhes of Indian Agriculture The best known parallel ca'e m Euro- 
pean Agriculture is the exigence of Spnng and Winter wheats 


The arid and 
the humid 
zones 


Selection of 
crops to 
tun climate 


C 2089 




4 


The Agricultural 


CROPS. 


On the relation of Indian Crops 


Generalisa- 
tion on 
elfmate ana 
crops not 
possible 


But it would seem as if the explanation of this multiplicity of races 
lies m the peculiar influence of the humidity and rainfall (a condi 
tion scarcely experienced m Europe) far rather than in the. changes 
of temperature which are characteristic of the regions in question 
The 'hot season of the tropical portions of India acts the part of 
the Winter of temperate regions Herbaceous plant® wither and 
disappear, trees and shrubs shed their leaves and in most cases the 
spring like bursting of fresh foliage is the first precursor of the 
approach of the rams No better example of the all importance of 
the rams as the governing factor m Indian Agriculture could possibly 
be mentioned than that of rice, the swamp crop of the warm 
tropica! regions There are not only two main crops that correspond 
as near as may be to the Spring and Autumn crops of Upper India, hut 
several intermediate crops and even certain rices that from sowing 
to reaping occup'j the soil for only sixty days while other forms 
require fully three times that period From the perplexing grada 
tion of forms characteristic of the swamps the adaptation of rice 
to altered circumstances may be traced through the uplands of the 
Central Provinces, and the North West Provinces, and even to 
the light, sandy wheat fields of the Panjab until turning up the 
hills to temperate clime*, we are confronted with rices that are grown 
on dry soils and require no direct inundation But it may fairly 
be said that diminution m rainfall and not decrease of temperature 
has been the restricting influence in the natural multiplication of the 
forms of rice It has been estimated that Bengal alone possesses 
as many as ioooo recognizable forms of rice, while rice is grown 
in nearly everv province of India, the number of forms or races of 
that crop met with in any one district, rapidly decreases on leaving 
the areas of inundation or of great humidity, so that in the dry cultivation 
of the wheat areas it is probable there are not half a dozen forms 
of rice But what is even more striking still may he here added, 
by way of concluding these remarl s, viz that in dry areas no crop 
manifests a strong tendency to multiplication of forms The welt 
recognizable crops of wheat that are grown in the Panjab might 
be embraced by, perhaps not more than a dozen vernacular names 
It is much the same with barley, mustard, linseed safflower, etc 
A striking change takes place with the pulse and millet areas and 
this culminates further to the south and east, in the bewildering 
multiplicity met with in the humid and often inundated tracts or 
the tropics. . 

While one may thus mention many examples of the striking 
effects of climate on the nature and character of Indian Agriculture, 
it is by no means so easy to furnish direct statistical returns nor 
to frame special tables that might be used in future to record suen 
information To say that a crop is sown and reaped between 
rprtam nprnds vnnM V«» \.r - rv misleading app ICIl 


certain periods would naturally be very misleading « app icd 
arbitrarily The provinces of India even, when dealt with separate y, 


UIUIU4<<<J The provinces Qi mui» even, «uw.. — ----- * 

are far too large for any such generalizations Thus, lor e ^ am P * 
m Madras them are two seasons of sowing and reaping that c 
directly governed by the monsoons Throughout most o t tne 
Presidency the rany season is produced by the north east raonso 
which breaks towards the end of September Seed is according y 


C. 2089 



M^tr. 


5 


to Chn&tic Conditions. ((?. HV/) CROPS. 


sown In October, ami the crops htrvcstcd In February. But m 
some districts the crop3 arc raided timlcr the Influence of 
the south wc<t monsoon, the sowings being made in April and Mav, 
ami the harvest in August and Sep ember Madras may be said 
to he between S c amt 20° north latitude, so that it is entirely within 
the tropical zone Yet it has been referred to three great sections 
(a) the drr region, (i) the moist region, and (e) the very moist 
region The first has a rainfall of under 30 inches, and embraces 
portions of ki«tra district, the northern division of NcIIotc, a large 
section of Kurrool, ncarlj the whole of Cuddapah, all Bcllary 
and Anantapur, parts of Salem and Trichtnopolly, most of Coim 
batore and the eastern portions of Madura and Tinncvcll). Over 
this area ram falls during l>oth monsoons, but only as occasional 
showers As showing the approximation of this portion of Madras to 
that of the dra tracts of India that have u temperate winter, it maj 
be said that it is within these districts that wheat is grown in the 
Madras Presidency The moist region of Madras has n rainfall of 
over 30 inches, but the summer monsoons arc sen light and the 
major portion of the ram falls in October and November. This 
division embraces the whole eastern coast from Ganjam in the north 
to Madura It also includes the whole of the Northern Circ&rs, 
portions of Kistna, C ' 1 - ’ ' lv " ' • — * * N ,n 

Chcngalput, North 
and the eastern slop 

And lastly the very moist tracts of Madras ma> be said to be the 
whole of the West Coast from South Kanara to near Cape Comorin 
as well as the western slopes of the Ghdts Below the Ghdis the 
rainfall vanes from no to 130 inches and on the Ghdts 150 to 200 
inches. 

It would thus be obviousl) misleading to give an average of the 
sowing times of any one crop for the whole of the Madras Presidency. 
There is very possibly as great a range of variation within the three 
regions indicated as between Madras and Bombay oreventhe Panjab 
To arrive at a satisfactory knowledge of the subject each province 
should be referred to as many sections as there are well marked areas 


Rainfall more 
Important 
than temper- 
ature 


as I have indicated in the case of Madras it might be possible to 
collect the further information required. But in the absence of a 
classification of the areas of humidity, and in our present state of 
ignorance regarding the dates of sowing and reaping of crops, the j 
utmost that can be done here is 
procurable from Gazetteers and ot’ - 
culars may be thrown into the fol 

may be found useful, though its absolute accuracy is not vouched I 
for •— 1 
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Statement showing the approximate Seasons of Sowing and Reaping 


Crop, 

Panjab. 

Bombay. 

Sown 

,j Hai vested. 

Sown. 

Hai vested. 


f I. Wheat , 



! 9— 11 

! 6-7K) 


2. Barley . . . . , 

to— i: 

j, 3-4R 

10 — 11 

2— 4R J 
2— 3R 


3. Indian Corn (Zea Mays) , 

6—! 

»! 9 ~ nK 

£ 

• 8 — gK 


4. Jo war (Sorghum ) r 

7-8 

9 — izK^ 

1 6 

i 10— 11K) 

Li | 

vuigarej. \ , 


8— 10 

2-3K) 


5. Bajra ( Pennlse-> Millets 1 
tum typhol-l ( 

deum) J v 



u 

7-8 

9— 11K 

6-7 

9— 10K 


_ G. Rice 

7-8 

11K 

6 

10— 11K 


7. Gram or Chick pea (Clear 

8 — 10 

3-4R 

9—10 

2— 3R 


arletlnum) 



8. Oal or Thar (Cajanus tndl- 

6 

3R 

6-7 

9— 2R 


..CU3) 





9. Mung or_ green gram 

8 

II — I2K 

5-6 

8-9K 

tj I 


8, 

rl— 12K 

6 

gK 

Si 





e 

foil us) 

7-s| 

11K 

6—7 ! 

10— 11K 1 


1 2. Shim or Poput (Dollchos 

7-8 

11K 

6-7 

10— nK 


Lablab) 






ij, Kulthi or Horse gram (Doll- 

7-S 

11K 

6—9 

JO— 11K 


chos blflorus) 



2-3R 


,14. Peas . . . . , 

9-10 

4R 

10— 11 1 


'15. Mustard . 

8-9 

2-3R 

Nit 1 

Nil 


16. Rape 

8-11 


10— 11 

2-3R 

• 

1 17. Linseed .... 

9—10 

3— 4R 

ir 



! 18. Til (Sesamum Indlcum) . 

7 8 

11K 

6-7 

9-iiK 

j 

5 

10. Castor (Fllclnus commu- 

6 — 11 

Kn — aR 

6—10 

K11-2R 






1 


! 20. Ground-nut (Aroehls hypo- 

Nil 

Nil 

6 

12 | 


esea) 





. ( 

'21. Cotton . • . • » 

4—5 

K9-1R 

6~ 7 

Kll— 17— 3R 

sJ 




titivated 

; has been tried 

£| 

23. Sunn-hemp (CrotalarJA 

7 

10 — 11K 

1 

10 


74. Indigo . • . . 

4—5 

8-9 

Bern ( 

r opened up. 


25. Safflower (Carthamua 


; grown. 1 

10— 11 

2— 3^ 


tlnctorlus) 






26. Sugar-cana » . . ^ 

3 

I2-2R J 

6 

SK/ 
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Note. — The letters I? and K denote Robi (Spring) and Rhat,f 












The Agricultural Ledger. 


CROPS 


On the relation of Indian Crops, etc 


Time for 
sowing and 
reaping 


The value of even an approximate statement of the average dates 
of sowing and reaping the crops of an entire province is open to as 
many errors as would be any statement of mean temperature or ram 
fall. There is no province in India that does not possess extensive 
variations in climate, soil and nature of products Little more 
therefore can be done at present than to express personal opinions, 
until the areas of India are grouped upon some scientific principle, 
and the data thereafter furnished that would justify conclusions being 
drawn as to the influences of climatic conditions on the production 
and preservation of the meritorious properties of crops The efforts 
that have been put forth m this country at acclimatization of foreign 
plants may (in the absence of the knowledge here indicated) be 
nirly correctly characterised as haphazard experiments and specula 
tions Various attempts have been made bv botanists to establish 
the assemblages of wild plants that are characteristic of certain 
Indian areas, but in dealing with the cultivated plants it would seem 
to me safer to work back from existing climatic phenomena than to 
reverse the order of things by seeking for chmatologic explanations 
of the present crops The chief points that we require to know 
arc — 


Information 

wanted 


(а) period of maximum rainfall in tracts of country isolated 

from the surrounding districts through that peculiarity , 

(б) j- 1 ' ' J - acialion with maximum 


(c) tl imum rainfall and humi- 

and minimum tempera- 
ture Average temperatures and average humidities are 
practically of no value m regulating the distribution of 
plants But the duration of a medium humidity or medium 
temperature is of vita! importance. An abnormally high 
rainfall confined io a restricted period might have a de- 
structive efFcct on the possible existence of certain wild 
vegetable forms while the same amount of rain diffused over 
a much longer period would allow of the growth of an alto 
gether different series of crops , in fact make the difference 
between a garden triumph of laborious cultivation and a 
commercial production 

GEORGC WATT. 


22th March 1S9S 
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All communications regarding The Agricultural Ledger should 
be addressed to the Editor, Dr George Watt, Reporter on Economic 
Products to the Government of India, Calcutta 

The objects of this publication (as already stated) are to gradually 
develop and perfect our knowledge of Indian Agricultural and Economic 
questions Contributions or corrections and additions will therefore be 
most welcome 

In order to preserve a necessary relation to the various Departments 
of Government, contributions will be classified and numbered under certain 
series Thus, for example, papers on Veterinary subjects will be regis- 
tered under the Veterinary Series Those on Forestry, in the Forest 
Series Papers of more direct Agricultural or Industrial interest will be 
grouped according as the products dealt with belong to the Vegetable or 
Animal Kingdom In a like manner, contributions on Mineral and 
Metallic subjects will be registered under the Mineral Series 


Th s sheet and the t tie-page may be removed when the subject matter is filed in its proper place, 
according to the letter and number shown at the bottom of each page 
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The objects of THE AGRICULTURAL LEDGER are — 

\ (1) To provide information connected with agriculture or with economic products 

in a form which will admit of its ready transfer to ledgers , 

(2) To secure the maintenance of uniform ledgers (on the plan of the Dictionary) 
mall offices concerned in agricultural subjects throughout India bo that 
references to ledger entries made in any report or publication may ho readily 
utilised m all offices where ledgers are kept , 

<3) To admit of tho circulation in con\ement form of information on any subject 
connected with agriculture or economic products to officials or otVr persona 
interested therein , 

{4) To secure a connection between all papers of interest published on subjects 
relating to economic products and tbe official Dictionary of Economic 
Products “With this object tie information published m these ledgers will 
uniformly bo given under tho name and number of tbe Dictionary article 
■which they more especially amplify When the subject dealt with has not 
been taken up in the Dictionary the position it vory possibly would occupy 
m future issues of that work will he assigned to it 

E C BUCK, 

SfM'J/txy In. f Jtf- Indttt*. 
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MILK and MILK PRODUCTS 

Noto by Me James Mollison, Superintendent, Government Tams, Bombay 


The milk of neat cattle xanes considerably in composition Certain 
breeds } leltl ncliei milk than others Excepting Channel Island cattle, 
all milk biceda of Eui ope yield milk winch is poorer m quality than 
thoaxcrageof Indian cows The a\ eiage yield of selected Indian 
cows is much less than that of good specimens of any unpioxcd milch 
breed Choice specimens of Jei'C) or Guernsey cows yield 30 lbs oi j 
more per day of rich milk whilst Holstein and Shorthorn cows lmo 
each a recoid of oxer 70 lbs per day, though in quality the milk lspooi 
The yield of Indian coxxs rarely exceeds JO to 23 lbs per da) Txxelxo 
to 1G lbs more nearl) however approximate the ax erngc ot good cows I 
m full piofit Eu ..aloes on an ax erugc give considerably more than 
coxxs m India, an l their milk is also much ncliei Under skilful 
management there is no reason why the milk breeds of India should 
not boxer) much linprox cd It is quite within tin. founds of pos* 
Ribilit) to breed un Indian buffaloes to focomc one of the host butter- 
produemg Weds in the xxoild The best results respect ix el) from nj 
miff do and a cow during tho years IS91 — 9 J on tin. l'ooim Gox eminent i 
Farm arc tabulated below — t 


Indian cows 
nn l ImfliJocH 
commend 
w itll 
luropcan 


BnfTa’o 
Cow . . 


N nbcrrfP»T> T 111 Tie. 1 Xaiul-rcrfI**}. 1 k 


l 


l 


471 


■ M k 

e/e® 

s<ri 




A B-Ct Inj | It t>f Irti m- for it l Ns »nJ I* r *s K~k ft— «i*t 

c 1315—1 


Ia 
4 IT 

M3 


Sblky MU d 

ernri and 
t cfMoc* it 
lo< na 4 oi- 

ffticwnt 
4 am. 

t 
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| Milk and 

milk 

The competitive uchness of milk may be gau 
analyses — . " 

ged by the following 

\ 

Average 
composition 
of milt. 


Average compos^ on of Milk. 


Indian Coir 

Indian B iffalo 

English Co 


Water . 4t 

6G 13 

82 Qo 

8720 


/ Butter fat ,, 

ISO 

„ l 

7 0S 

3 70 


m 1 Ciscin and albumen 

3 03 

400 

40£> 


£ j Milk sugar , 

534 

518 

4 40 


VAsh 

0 70 

0 70 

0 70 

Quality of 
milk infiuen 
ced by food 

The food given to nulcli cattle influences the quality of the nulk 
to a considerable extent Succulent food undoubtedly causes increased 
secretion, but at the same time it loweis the percentage of total solids 
, The morning milk is usually not so concentrated as the 07 emngs 

1 milk, but on the otliei hand the morning yield is greater It is not 
clear whj this; increased jicld should be associated with a diminution 
, m the peicentago of solids, unless \ve piesume that the longer period 

I which generally elapses between the evening and morning milking 
permits of fuller and iteei secretion than the shorter interval between 
, morning and evening The observations taken at the Poona Gov- 
ernment Paim show about one pei cent difference of total solids in 
favour of the evening's milk which is, however, moie than countei- 
balanced by the increased yield m the morning. 

Condition of 
constituents 
of milk, 

/ 

Change by 
Krnx-nutioa 

The buttei fat exists in nulk as butter globules of various sizes 
easily discernible undei the mmoscopc The butter globules are of 
low ei specific giavity than the other constituents of milk Conse- 
quently if the milk is set m a vessel the buttei fat uses to the surface 
to form cream which can be stpai ated b} skimming In tho milk 
the cisein also exists m suspension m minute globules In fresh milk 
tho casein neithei tends to rise noi sink because it lias nbsoibed part of 
tliewatei of lmlk and is thoicby softened and swollen, so that it is 
raoio cvenlj diffused through the water of rmlk The sugar of milk 
is m solution, the mmtial matter is pmtl) in solution and paitly hold 
m suspension It consists mostly of phosphates and common salt. 

The ash constituents are oxides ot iron and alumina, magnesia, potash, 
soda, hint and phosphoric acid 

Milk rapidly undugocs change paiticulaily if the daj tempemtme 
is high ihe changes aro induced by bacterial ferments winch thrive 
in tho milk because it is almost a peiftct food The most common 
change which occurs m the souung of milk js brought about by the 
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conver-ion of sugar of milk (hclo^c) mlo lactic arid Tlic curdling of) 
milk is nn accompaniment of the Indie fermentation 'ilus curdling 
«m be necomnlidio I nrtificnllv lx means of mi organic m mineral 
nci 1 or, ns in clicc-t making, ty - - - * } IC „ sc 0 f 

rennet Tlie nctin principle in r * . found in 

the * 4 It • t hut abo 

lactic acid cannot in luce Tin change of 
nh n molecular one and is due to the 
gioiun oi the Bacterium lactis organism plentiful m the mr of nl 
ilairj hut mrticulnrlv where the dairv is not kept ‘•crupulousl) clean 
Immediate?) milk is drawn from the u 1 hr it is ^abject to contamma 
tion Tlic chemical changes which then fake place arc directi) caused 
b) ferments induced In contamination The temperature -of the milk 
us it is dmwn from the udder is just the temperature at which tlic 
reproduction of microbes takes place most rnpidh If milk is cooled 
mime batch bacterial growth is checked and will not again become 
active until the milk slow 1} warms which it will do if the temperature 
of the dairj is higher than that of the cooled milk If the dany tern 
pc raturc is high, tlic milk will not keep long if it is low the milk will 
remain sweet a considerable penbd Milk which has l cen boded 
nnd then rnpidlj cooled and afterwards kept in n cool clean place 
wall keep longer than milk not so treatc 1 , hut if the surroundings 
or the dam arc unsamtnrv , or if the dnnj is within range of nnx 
unwholesome smell or other unhealthy iniluence, the indk is bound 
to become tainted in a manner which probablj will make it dangerous 
for human food Milk sours quickl) m India during the hot season 
and abo during the first part of the monsoon Bui mg the earl} iam« 
the atmosphere is close and sultr) , nnd though the heat is not excep 
tionallj oppressive, there is “ thunder in the air”, and an) atmos 
phene electrical disturbance has a material effect in causing inilki 
to sour quickly 


Caa«cs of 
fcrmci t*t on 


Milk os it is secreted inn) be contaminated b) deleterious sub 
stances in the food, moicoxer a diseased cow raaj }icld milk which 
maj be impregnated with disease germs and maj therefore be the 
jueans of causing contagion, but as it leax es the udder it contains no 
fennentatixe bacteria A few hours aftei indkin 0 tht number of 
bacterial germs found in «a cubic inch of nnlh is almost inciedible 
particular!) if the temperature fax ours reproduction The bacteria 
xvhich cause fermentatnc changes m milk can be destro) ed oi at 
least their dexclopment and activity can be stajed in man) wajs 


Boracic acid carbonate of soda and saltpetre arc nil used as milk 
preservatives, the first being the most efFectue These agents do not 
destroy fermentative organisms, but only check then development 

If the udders of the cows and the hand of the milker are clean if 
the milk vessels have been thoroughl) washed and well scalded if the 
cows are milked in a pure atmosphere and if tlic udders are liofc inflamed 
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01 otherwise disease! ,e , ' 

entering the milk is immmized *“ that tho d “gei of orgamsms 


4“»“£t,S™Sr •'“ i " *»• » - .. . 


■a . - ^um^ esare neces^aiy 

■ enough, mu!, ^i^bT^euh^jr "bo 1 If th n ! ieafc ft PP llCtl ,s Jngli 
hoiled milk is kept out of contact nifh'lZ i Z, a11 bactona If 
Pioseu ed 01 condensed milk is D1 P1 J, 4 , ‘f a11 11 " l!1 ke ep indefinitely 
sugar has been added until the P , P f by «' aporating milk to winch 
pip II lnlst hot it is imetica IK ‘ L , a i' IUUeS oons.sten o 
or years A high tempera " me X u ?/'' t,D f and ^ good 

tempeiatuie interrupts then aetivitv if , % ““f" ° f ™ ,L > « low 

them II, lk, kept frozen, f d ° eS ,10 f actmU > destroy 

t mperatuie of 35 to IO P „ raontIl f- whilst a meal. 

A maximum day temne,atme‘ & '°' v 0 H° P >t good foi 
ept good sufficiently long Zallnu dwni M 1 e , ,mbI ° m, lb to be 


Utility of 
he De L.hal 


Crtarn 

laiein^, 


ept good snfBeienlly X„7o P I!lt‘:i,1, 55 ;*: 7 1 , 1 «="able null to be 
suiface Whilst lf t i, 0 a“,™ aIi the fat globules to use to the 
lactic feiment i» so active that , e '’f a ' ltu ‘ c 19 70 “ F or highci the 
quantity to cuidle the ease,,, ma '(' ,1!'? f iormed “ efficient 
entangl-s tho butter fat <d 0 bulcs so *w u* 11 ™ and tIle curdling 
surface Milk souis so qulckhn, iZh’X f ey cannot rlse to t! ‘i 
cream the use of a DpK,ic India that m oidei to get fresh 
The separatoi will he found P ™ Sc P arato1 becomes almost compulsory 
separatoi tho milk, so soon nsZsinili! ? 0th ? " ays B I m ™ s of a 
r ~ J ‘ m Ld separated se P a " ted mt V ts 

1 ept to rinen before,! , ,<ltte 5 800,1 S0M9 hut the 
, oi w bolc Sk hv J °, made mt0 S° od butter 

diuj unneccssan, for no mnm ? nLCian ' cal power makes a large 
otherwise needed foi sottin-v Um le 'P n,c ' l , ° 1 the nuinoious vessels 
to raise clean, b, L „ “ tho ,0,lk » >t ,s found nccessaiy 

quicker the cream is madc m, 'k se h “S P? 0088 ■» India, the 
because oi en undo, tho most f° r ' S ° S° bettor the insults will bo, 
that nllthe eieameimbl St fn ' ou ™b a conditions ,t is impiobabk 
by turning som The t ° fl “ 0, ° ‘ ™ ,Ik has tlncl cncd 

at an artifici illy low tomne. ^ a ' , 0,<ied lf tIlc ImIk 19 Maintained 
quickest m a falling teZ™] C by I ” C ‘ ,U6 ot >ce Clean, rises 
pioctlcal lines ill IntlTj T ! ,cr< ! t . me ’ and to expedite the process on 
u-sed, that these be , ,l, J,I , '° U d rcco, ™ ,cnd that sliallow icssels he 
[Procurable, or that wntci , 11 P 11 ! 8 cont a ,ni "g the coolest well watei 

mg it to filter tlnom.1, b ° eoo,od specially foi flic purpose ly nllow- 
cnough known tlmt^f J™ 4 ° f oarthcn " aro chatties It ,s lull 
„i ! , “ P or °ns earthcnunio icssels are nlnccd on n- 


sklKrono n nbo"o t thco 1 th P °w U tl < t a f, tl ' Cn "'"° ' “sels are placed on a 
othci, oien tboiiM, thl > othatt } K ™ter passes from one to the 
feiapoiation takesmacc wImc 1 , 1 '^ 0 ^ 1110 #, 0 ^ Bl ° “‘“lospbcre ,s h,„l, 

iso that, that winch collects n tl c'i U,S ?° tLn }P omltm of 'hi watei 
ct-j m tho lowest %cssol is compnrati rdy cooi 
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and ix ordumily of «nffidi.i»tlv_low temperature to rapidly lower the 
temperature of new milk, provided the milk is -et in its aessel in th« 
water. This ix n cheaper method of rapidly cooling milk than the 
t»xc of ice. Thire ix howes er one objection If milk ix cooled below 
the temperature of the surrounding air, it will (like nnv other cold 
'^h'-hmee') condense the moisture of the «um>nndmg mr and nlong 
with thix inoiature it will air-orb any taint or odour exiting in tint 
atmosphere. Impure air under thexe conditionx will certainly injure 
milk The point therefore to he sure of ix that the dam ix thorough h 
■ventilated and tint the air which drtnlaicx through it is pure If on 
the other han 1 milk at a comparatively, high temperature ix exposed 
to air of a low or temperature the latter will cert ami \ l>e the nlwir- 

hent. Tlicxj statements tend to *»how that the refrigerator in 
common n^c in dairies ix of no great value The refrigerator ix Th<- K f f n - 
designed to aerate imIV. and at the xame time to cool it The n.fn- 
gerator ix cxxentinlK a contmuoux tube ranged like a u worm * m«n le 
a frame. Cold water ix made to circulate through the contmmux 
tube whiM the milk pax^x a> n thin him over the metal frame j the* 
milk is cooled and at the *anie tune ix tharottghiv expx-d to tV[ 
atmosphere no that the animal odour which luvwalla mipn gnatox 
hew nulk ix dri'in od It »- at the *nrK tune there ighl\ rapped to 
the ovidinng intiuenee of pm mr Tin- nfngeratjng prxvvx ix 
duplexed to pn pare milk for coixivnnei 1\ real o* mil in el w>l 
a excels to considerable dixtaun" an 1 the u ilk z* ? a J vdnedlj all the i 
lx t ter for the in at inert t 
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Milk and 


13 sti etched upon and tacked to the window frame, ventilation will 
be secured whilst flies and other insects will he excluded 


The wash loom with a built-in coppei boiler should be a separate 
building 


The dauy for a herd of 20 to 40 milk cattle should be equipped 
as follows — 


rBs t p 

One Laval bepantoi “Alpha Biby' separates 30 gallons pei 
hour , comi lcte 300 o 0 

Refngewatot -with stand and fittings, complete, tilth two block tm 
drums oi leceit ers 190 0 0 

Six block tin pails dfi 0 0 

Two railh strainers, one fitted with wiie gauze, the oth u with mushn 6 0 0 

Ttvo hair siet es 

Sandringham Herd Recorder with jail and tiJpod tilth weighing 


0 0 


milk 


Iron scales with China pan Jm weighing butter 

Temperature can 

Thermometer 

Half pint, 1 pint and I quart mtasuies with hook handles 
Victoria Chum (No 3) to churn 40 lbs of cream 

md one pair beaters for 


and 8 oz pats of butter 

Set of throe clc mmg brushes for chums, cans and separator 
One gallon refined oil for separator 


Cream separatois as now manufactuicd are simple and effective, 
and although protected by patents, which necessarily enhance their 
value aic still moderately cheap They vaiy in sue and price 
The hand power machines can effectively sepaiate 30 to 40 gallons 
of milk pei liout The laigcj horse or steam powei machines 
separate 200 gallons or more The principle of all is the same 
7 ho milk is fed at a rcgulai late into a cylmdci which revolves 
at high speed The rate of i evolution is so gieat that it exercises 
centrifugal force on the milk constituents The lighter crcaui lot in s 
itself into a column which occupies the ccntie of the cylinder whilst 
the heavier separated liulh is thrown against the inner wall of the 
cylinder, each product escapes sepaiately from the cvlindu and 
runs through separate tubes into different \ esscls The Dc Laval 
“Windsor hand power machine is the one in most common use in 
India It separates 35 gallons per hom mid costs Jit England 1 21 
.Tijr thorough separation the handle should be w orked at a rcgulai rate 
of «3S revolutions per minute, jf worked at a higher rate, the ticntn 
comes thick, if at n lower rate, separation is not complete *ilio 
driving power is obtained partly by' cog-wheels and partly by friction 
pulleys 1 he cylinder revolves on the latter If the friction pulleys 
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are coated with oil, the cjhndei partly turns with and partly slips upon 
tlie friction pulleys, and therefore although the handle gets fcho correct 
number of revolutions, the cylinder does not turn at the proper rate 
which is about 6,500 ie\olutions per minute To safeguard against this 
error the friction pull 03 s should be rubbed free of oil immediately before 
starting the machine The separator should be set accurately level 
and fixed, so that it cannot bo dislodged from its position All, its 
parts must be kept scrupulous!}' clean and the friction portions he 
regularly oiled with the puiest lubricating oil obtainable Milk 
should be warm when undergoing separation The temperature at 
which it is drawn from the udder is sufficiently high. If milk is 
colder than 90°F before it is brought to the dairy, it must be laised 
to nt least that temperature before it is separated This is specialty 
necessary with buflalo milk which ordinal lly is extreme]) rich m 
butter fat A temperature can, t e , a tin \ essel with a tight fitting 
lul, and containing hot water, it dipped into milk and gently moved 
through it, will soon raise the temperntuxe to the desired standard 
All milk before separation should be well strained first through a 
wire or hair sie\e and then tin ough muslin, *1 double-fold of which 
maj be stretched on a strainer tramc of ordinnr) form If the 
quantit) of milk to be strained is considerable, both the wire and 
muslin strainers should from time to tune, bo nn*cd in pure water 
as the 'stramingf proceeds Tins should be done as often as there is 
any observable accumulation of foreign matter on the strainers 

Complete separation means that less than \ per cent of butter fat 
remains in the separated milk It raaj be stated that approximate!) 
whole buffalo milk ) iclds £ cream and j 1 separated milk, and that 2 lbs 
of the cream will )iehl from 1 lb to 1 £ lbs of butter A pound of 
butter can be made from 9 lbs of milk, if rich, but it will tnko 16 lbs 
to make the same quantit) if the milk is poor Buffalo milk is so 
rich in butter fat that the ordinal) lactometer ns graduated for 
use in England is nccessiml) misleading in India — thus it will indicate 
that separated milk is of better quality than whole buffalo milk To 
make tins plain it mn\ be stated that the lactometer w ill show pure 
milk when 8 per cent of watei has been added to separated mill.. 

Slight!) salted pure butter should contain approximate!) — 


Wafer 


75 

Salt 

... 

1 1 
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Butter can Ik* inado to take up waUr to the extent of nc arty 
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thorough washing, hut thoiough working 01 vmemas also The 
process should not leave moio than 10 to 12 pm cent watci m tho 
butte 1 Imperfectly washed buttei contains butter-milk and cmd 
Ihc nitrogenous substance, casein, is highly f ermentatn e and the 
presence in butter of e\en a small peicentago causes the butter soon 
to turn rancid Rancidity is believed to be due to a chemical chance, 
ic, the splitting up of bufcy rine into butync acid and glycerine Air 
and light are necessaiy to initiate the change The melting point of 
butter is of some importance It is a means by which expert analysis 
can detect whethei it has been adulteiated with animal fat or 
vegetable oils The food grven to daily animals however influences 
the melting points Those foods, which aie least astnngent, produce 
the softest butter Cotton seed, pulse meal pea straw and other pulse 
fodders, also gioundnut cakepioduce firm buttei, whilst many oil 
cakes give sott greasy buttei A simple and homely method of 
detecting impurities m butter is to place a small piece m a test tube 
and plunge the test tube into hot water The buttei melts and 
scpaiates into layers winch will indicate approximately the lelative 
proportions of lU constituents The clarified butter (g hi) will form 
the uppei layei, the curd a middle thin layei dividing the gin from 
the water which will occupy the bottom of the test tube 


Ci eam aftei it has been separated from the milk is ripened in. an 
earthenwaie jai, coveied with muslin not with an air tight lid 
During upemng the cream should be frequently stirred at least once 
eveiy two horns The time required to upen cream depends upon 
the temperatuie Cieam will be sufficiently upe in 12 hours if the 
tempeiatuie ot the dairy is from 65° to 75°F , in less time it the tern 
peratuie is lnghei A greater penod must elapse if the temperatuie is 
lower Duiing the early monsoon rams cieam will ripen more 
quickly than m the hot weathei Cream is upened with the object oi 
making it yield a greater proportion ot butter of finei flavom than 
that obtained from tresli cieam The flavoui is believed to be deve- 
loped by the giowth ot a microbe m the cream The fermentation 
which proceeds during the ripening piocess causes the cicam to 
thicken Ci cam is noc pure butter fat, ioi mill m v amble propoition 
is always present and this milk souis as the cieam upcns and the 
] ictic acid precipitates the casein The curd thus foimcd may during 
churnin'* become mcoiporated more or less w ith the buttei Buttei 
thus made will not keep long If tho sourness of ripe cream is 
excessive the curd forms m lumps , if the lipo cream is only slightly 
acid the precipitated casein bleaks up into pai tides of minute m/o 
durin" churning and these paiticles always foiiu a constituent por- 
tion ot the buttei milk which oidinnnlv by thorough washing '♦an he 
separated from the butter The butter which will keep longest 
is made from fresh cieam whilst tho butter with the finest flavoui is 
mnde from upened crcun The combination of keeping quality ami 
flavom is a point ot value It has Ken authoritatively stated that 
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this has been accomplished on tho continent of JSuropo by inoculating 
fresh cream with a pure culture of the cream ripening microbe. 

The ordinary method of hastening tho ripening of cream is to 
add to it a little sour milk which, however, must bo clean nud freo 
from any foreign taint or flavour. 

Butter should be made in India in the early morning when the 
dairy is cool. 

Ripe cream before it is churned should ho cooled ; 55^. or , 
C0°F. is the proper temperature. I 

The temperature of cream is lowered ’ : ■ ' 

cream in its vessel in cold water. Tho ■ ■ ■ , • . ; 

the firmer tho butter will be. The cl •• ‘ • 

times per minute. Tho best results are got when the buttor comes in 
half an hour. If it comes much sooner it is probable that the cream 
has been over-ripened. If the cream is not equally ripe, t.c, if during 
ripening it has not been well stirredand thoroughly exposed equally to 
the air, that at the bottom of the vessel will be less ripe than that at 
the top, and in the process of churning the ripe or overripe portion of 
the cream will form into butter granules first. If this occurs a good 
deal of cream which has not been converted into butter will be 
removed with the butter-milk, and will be lost unless the buttcr-milk 
is kept for 24 hours, during which period the unclaimed cream will riso 
to the surface of the butter-milk and may bo skimmed off. In India 
a good deal of cream is recovered in this manner during tho hot 
weather. Even under the most careful management somo cream will be 
lost in the butter-milk at this season. The cream from buffalo's milk 
can be churned at a higher temperaturo than that from cows and yet 
produce equally firm butter. The feeding of the milch-cattle, as 
already noted, also influences the temperature at which firm butter 
can be churned. Colouring matter, if desired, should be added before 
churning. It is made from 3 oz. annatto seed digested for an hour in 
8 oz. pure olive oil and then strained through fine muslin. One tca- 
spoonfulis sufficient for the cream of 40 lbs. buffalos milk, i.c., for 
about 4 lbs. of butter. Colouring matter, which is more concentrated, 
is made as follows : 4 oz. of ground annatto seed i* put in a glass flask 
and just covered with rectified spirit. This mixture is allowed to 
digest for 7 days. The rectified spirit dissolves the colouring matter 
from the seed and a pure solution is obtained by straining through 
muslin. This solution is however unsuitable for colouring butter 
because tho spirit would taint the batter. The mixture is therefore 
placed in a cooking vessel with I lb. of sesamum oil and carefully heat- 
ed ; the spirit is entirely evaporated and the solution is transferred to 
the oil The colouring matter thus prepared is placed in n bottle when 
cool and kept corked to be used o-s required. 

Cream should only half fill the churn. It is churned Into butter by 
agitation. If the cream only half fills the chum the chief cause of 


BUTTER. 
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BUTTER agitation is due to the cream falling upon itself at each revolution of 
the churn , if it completely filled tho chum there uould ho no ogita- 
tion at all If the cicam is so thick that it sticks to the chum, pure 
Churning cold w oter should be added Iho lid of tho churn is now iued down 
and the climn turned at the rate already indicated The cicam will 
frotl\ up and swell after the first few revolutions Tho air which was 
mcoipoiatcd with it is duven out, and because it is impure air and in 
consequence maj faint the butter, it ouglit to escape tln&ugh a valve 
placed on tho lid of the chum foi that purpose A small pane of glass 
is inscifccd m the lid of the chum By caieful obsonation the dairy*” 
man can see from timo to time what is going on inside, and can deter- 
mine when tho blitter begins to form So soon as this tabes place cold 
watci (about ^th of tho cream quantity) should be added Tho 
object is to lower the tempemture when the butter is foimmgin ordei 
to got it fiini, also to dilute the buttei -milk so tlmt it may the easier 
bo sepaiatcd fiom the buttei gianules Tlie necessity of lowering 
the temperature auses because the agitation which the process of churn 
mg requires has laiscd considerably tho initial temperature The 
churning is again continued until specks of buttei on tho glass arc 

separate from the buttei milk 
■ ry to decide tho right moment 

oon bntter is lost in the buttor- 
w hat they pass with tho butter- 

milk through tho meshes of the finest strainer If carried on too long 
the butter gianules aggregate and tho butter becomes greasy , more 
ovei it is difficult to separate tho butter-milk completely by subsequent 
1 ' n t i --* 1 — ~ — texture of the butter 

ter milk is drawn off 


1 emoval ol lc * lb aIne d through 

the butter a sievo , and any butter caught is icfcurncd to the churn The chum 
milknnl 1S half filled with pure cold watei and given a few more revolutions 

washing and then kept at rest for a shoifc period If curd is present in 

quantity, it will settle to tho bottom of the chum whilst the buttet 
floats on tho w ater As the u ater is drawn off the curd may also bo 
removed If curd is present tho butter caught on the siev e should 
not bo returned to the churn because it necessarily must be mixed 
with pieces of curd If theic is any considciable quantity it can be 
made into ght Tho chi ' r ’ 1 1 

few more revolutions 
ns it is drawn off, and if , 

sie\ e arc again returned to the churn Toe buttei is non comparativ e- 
ly free of butter-milk, but m order that it may be unshed, as far as 
possible whilst still in a ginnujar condition, brine is non added the 
solution consisting of -fth lb salt to a gallon of water The churn 
is again half filled and slowly i evolved a feu (say 3 or i) times 
'X lie bnno is drawn off and strained as before through a sieve 
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The butter is non sufficiently unshed to be removed from the ^DTTEll 
chum to the butter-worker by means of two wooden scoops The! 
butter-worker is a smiplo arrangement whereby, in a wooden trough xiic better 
ngrooved roller kneads the butter completely free of butter-iuiTk worker 
Ihc buttermilk escapes down tho inclined piano which forms the 
fioor of tho trough and runs through n tap hole to a * es->cl placed to 
catch it below 

When thoroughly worked tho hutter is in a condition to be made up 
into marketable form, By the use of “ Scotch hands and w ooden 
butter prints or moulds it can be made up at once into pats for innuc 
dmte sale If it is necessary to keep the butter any time it should be 
presen cd with salt One per cent salt is sufficient to presen e hutter 
m good condition for a few weeks whilst 3 to 4 pel cent salt will 
keep it good for months 

Fine tablo salt should be used Before it is mixed with the butter Salting 
it should be powdered very fine tilth a roller (an empt\ bottle docs 
very well for the purpose) The salt should be mixed with the. butter 
by thorough working on the hutter worker, a little salt being sprinkled 
each tunc tho huttei is kneaded b\ the buttei worker I base prosed 
that butter presen c<l m this manner if packed tight m earthenware 
"crocks” with tight fitting lids will m n comp iratn cly cool place, 
keep good for months Moreover, when requu cd for use tho butter 
can be washed almost free of salt by tho free use of pure cold water 
and of the buttcr-woiker Iinpwned dairy ranchmen is designed 
with the object ot making it unnecessary for the dairyman to touch 
with the hands, either milk, cream or butter which in India is a 
point of significant importance 

The principle or cheese making depends upon the casein of milk CHEESE, 
being artificially curdled by means of rennet A small quantity will 
curdle a considerable quantity of milk The casein entangles the 
butter fat globules and this sinks separating from the whey The 
whey contains the sugar the albumen and the gi eater portion of the 
ash constituents of milk, also a small proportion of butter fat Whey Curdlmc 
is used in Europe chiefly in feeding pigs and poultry The curd is , ni a by 
manipulated in various ways to produce different kinds of cheese rennet. 
The Cheddar system of cheese making is perhaps the most comraom 
Cheese % awes in quality according to the quality of the milk from 
which it is made It varies m character according to the system 
adopted m making it The finest soft cheeses are made from milk, 
which has been improved by the addition of cream Cheese made 
fiom pure milk is called whole nnlk cheese There are numerous Different 
gradations of quality between cheese of this class, and that made from 
skimmed ox separated milk A good whole milk cheese wall contain 
about equal percentages of casein, butter fat and water and about 2 
per cent each of milk sugar, phosphates and common salt, the salt being 
added as a preservative Cheese made from buffalo milk approxi- 
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mates Stilton in composition, which is a rich soft cheese usually con 
taming about 27 per emt casein, 42 per cent butter fat and 23 per 
cent water 


inces 

cheese 


The appliances requned for cheese making are — 

(1) A vat, in which the milk is set and curdled and the curd cut 
and "cooked 

(2) A cuid knife 

(3) The curd coolei, on which the curd is exposed and ripened 
after it is removed from the vat 

(4) The curd mill which grinds the cui d into a granular condi- 
tion before salting 

(5) Hoops or moulds, in which the curd is squeezed free of whej 
The sides of the moulds are for this purpose perforated also the 
bottoms A lound piece of wood fits loosely over the curd in the 
hoop and bears the pressure applied to express the whey and con- 
solidate the curd 


Cheese 
malting in 
India only 
partially 
successful 


Vegetable 

rennet. 


($) The cheese press, to press the curd in the hoops The pressure 
is applied by means of a screw, assisted by nn ingenious system 
of compound lev crage which is increased as desired by adding 
weights, one by one 

Cheddar cheese has been made at Poona and at Aligarh in the 
North West Piovinces, bj Mr Ke\ enter, a dairy expert It has so 
, far been found impossible to make cheese of uniformly good quality 
m India The reason is that the temperature of the cheese room 
cannot be i emulated, so that proper npeniDg of the cheese is ensnred 
At Poona it was found impossible to secure in the curing room an 
oven temperature of 6a ° to 75° F which, m order to obtain the best 
results, -should be maintained with moist air The experience gained 
proves that checso making can only be economically practised in 
those distncts of India where tliodny temperature for a considerable 
portion of the year is modeiatcly cool und where milk is produced 
at a cheap l ate The mdustiy cannot be ad\ ocatcd in any district, 

\\ hcie milk is dearci than 30 lbs perrupco or where g/ti (clarified butter) 
is worth moic than 6 annas pa pound 


At Poona cheese was made from whole buffalo milk also from 
^reduced” buffalo s milk, the formor containing about b percent butter 
*at, the latter about 3 5 pci cent The reduced milk was a half and 
liolf mixturo of whole buflalo milk and separated milk and hnu 
dmost identically the same composition as nn n\ erngo sample of 
English cow milk TJio best cheeses wore made from whole milk 

Cheeses made with ---"as Ihoso mode 

rom animal rennet, ai its proves that 

n extract from tho . s can not °nl\ 

oa^ulato milk but, digest and mellow curd into cheese ine use 01 
Tit h&W a reuuct removes the cause of the Hindu objection to cliecsc, 
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and offers no disadvantages ov er the animal rennet which could not 
he overcome by care and experience. An o\ erripe Withania cheese 
developes an acrid principle which giv es an undesirable taste, vv hereos 
a cheese that is just ripe has a peculiar flav our w hich is not disagree- 
able. I have no doubt that the tendency to decomposition could be 
arrested hy storing the npe cheese in a cool, dry, well-ventilated 
room It was obser\ able throughout the Poona experiments that the , 
curd from Withania rennet never developed the same desirable texture i 
that the curd from animal rennet did; moreo\er the smell of 
the Withania was more powerful than the characteristic odour dc\ c- 
loped in the curd by a sufficient degree of acidity. Therefore an 
expert cheese-maker could not detect b} his sense of smell when the 
curd became sufficiently acid. 

The blue white colour of cheese made from buffnlo milk is not 
attractive and reduces the market value of the cheese This of course 
can be rectified bj artificial colouring which is more or less 
practised in all systems of cheese making The unusually higher 
percentage of butter fat in buffalo milk gives n peculiar consistence 
to the ripened cheese The curd remains somewhat granular during 
the ripening process and a clean slice cannot bo cut with a sharp 
knife This peculiarity is noticeable to a less extent m chceso made 
from reduced milk 

It was pro\ ed by the Poona experiments that in India milk can 
be coagulated and a qualitv of curd developed having the flavour and 
texture which ought to make a high class chce^c. but the maturing 
of the cheese afterwards cannot be regulated to give the best results. 
The difference between the dav and night temperatures was «o great 
that it was impossible to maintain anything like an cauable tempera- 
ture m the curing room. The air, however, was kept sufficiently 
humid by sprinkling the mud floor occasionally with water ( 

Tho quality of the cheese made was not uniform This was) 
probably due to intuitional variations in the method of manufacture, > 
in order to determine which method gave the best results There 
were variations in the temperature of the milk when the rennet was 
added, and m the degrees of beat applied to the curd tocreato acidity, 
but tho results were contradictory. The cheeses manufactured varied 
from fair to good, none could be classed as inftnor. The best 
animal rennet cheese and the best Withania chec=*. were made from 
whole buffnlo milk on the same dav. Half the milk was kept over 
night, the other half was fresh. Tho temperature of the ov er-mght 
mnk was 70 J P. at ~ * ’ » V !* it the cream was . 

skimmed and adde ■ ■ inperatnre of the j 

mixture raised to ■ ■ ■ now added, an 1 1 

whilst being thorough!}* stirred to ensure proper mixing, fcO Jb*. were- 
drawn away through a tap to be treated with Withania iron'd in a vpv- 1 
rate vat On o hundred pounds remained. This quantity was coagulated ] 
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wifcbanunal remi^, 20 oz, of sour whey were added as a ferment to 
ripen the milk. Previous experience had shown that H tablets of 
rennet extract was sufficient to coagulate 100 lbs. of milk in 45 to 50 
ramutcs, and this quantity of rennet was used. It was dissolved in 
a little water and then added to the milk. The temperature of the 
milk was 86° F. The milk was well stirred to ensure complete 
admixture of the rennet, and was sufficiently coagulated in 50 minutes. 
Meantime the vat was covered with a cloth to retain warmth. The' 
test of complete cunHing is to pass a glass rod through the curd. If 
the curd breaks clean, coagulation is complete. The curd knife, 
which consists of a series of long sharp blades, set about i inch apart, 
wns now gently used, first lengthwise and then across the vat, to cut 
the curd into sections. The curd slowly settled and got gradually 
firmer. The curd knife was now used more vigorously and the curd 
was minced into a fine granular condition. The cutting and stirring 
were continued for 55 minutes. The curd Was then alfowed half an 
hour's rest. Meanwhile a bucketful of whey was drawn off and 
heated. When the half hour’s rest had lapsed, sufficient hot whey was 
returned to the vat to raise the temperature to 92° F, Curd and whey 
were 1 — *■ " — • • * 'corniest 


Vegetable 
rennet de- 
coction. 


of 30 1 " ** the curd, 

the ter • ‘ • half an 

hour a ..... amoved, sufficient acidity was 

now developed to permit the removal of the whole of the whoy. The 
curd was now heaped up and kept warm by means of a cloth covering 
the vat until the proper flavour and texture were developed. In 
65 minutes it was sufficiently acid to put on the cooler. An expert 
cheese maker detects by his sense of smell when curd lias developed 
sufficient acidity Another test is when a piece can be separated 
i without breaking by finger and thumb into thin sections. The curd 
was left to ripen on the cooler for 70 minutes, and then ground in the 
curd mill, salted with 2 per cent, salt, put in a hoop, previously lined 
with a cloth and placed in a press. Tim curd was kept under pressure, 
which was gradually increased for 3 days, being changed from its 
hoop and cloth daily. On the third day it was neatly bound and 
sown with calico, and placed in a shelf to ripen, being turned daily 
during the first week and at increasing longer intervals afterwards. 
This cheese was made on the 2lst February and was ripe on the 16th 
of May. One hundred pounds of milk produced almost exactly 1 0 lbs. 
of cheese which had an excellent flavour and otherwise would not bo 
objected to by an expert judge. A “Withania cheese, made on the same 
day from curd manipulated as to temperature, &c., in almost precisely 
the same manner as described above, was ripe on the 7th of’.'! 1 . in 
this case 80 lbs. of milk produced 71 lbs of cheese. 

The Withania rennet decoction is mado thus : ‘1 ox. of r 
solved in 2 lbs. of water and 8 oz, of powdered dry With*^ 
added to the brine. After digestion far 2’ 1 "r ^ * 
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strained tluough fine muslin 
in 50 to 60 minutes. 


One pound w ill coagulate 80 lbs milk 


CHEESE. 


A native chum consists of a -vessel holding curdled milk The curd Indian 

is nolontlj agitated by mbnns of a beater Tho beater is mado to iotatc Chum 

first in one direction and then in the opposite bj means of a rope turned 
two or three times round its hnndlo Tho freo ends of the rope are held 
one m each hand of tho operator and arc pulled alternate!} 

The vessels and plungers vnrj m size according to the quantity of 
milk dealt with Those used m households arc small whilst those 
mod b} gavhs (professional milkmen) arc hige The vessel is usually 
an carthenwaro pot 


The shape and construction of the plungei or beater v aries Some- 
times if small it is worked b} rapidly rotating the handle between 
the palms of the hands 

The heater of the Deccan chum consists of a w ooden handle, on 
which n large head piece is fitted The head piece maj be of iron or 
of hard wood It is cast or cut into a series of flanges and grooves 
and this irregular Suifaco is well calculated to agitate the curd 
thoioughl} Tho bcatei of the Konhan chum is veiy simple It 
consists of a piece of bamboo slit up at one end into four segments 
The segments are forked out and held so by two cross pieces at right 
angles to each otliei . 

I note below the manner of making butter in a native chum with 
results from a given quantity of buffalo milk The quantity treated 
was 5 lbs The milk was boiled and then allowed to cool Whilst 
yet warm a small quantity of sour buttermilk was added The 
milk curdled into a thick sott mass The curd was kept foi 16 hours. 
Meantime the whey did not separate much The curd and whe} were 
put into the churn and agitated for about 4 minutes Tins broko the 
curd up into a fine pulp Pure cold water about the milk quantity 
was now added The churn was again woiked, and in about 1*2 
minutes from the start butter began to collect on the surface A 
second smaller quantity of watei (1 lb 4 oz ) was now added and 
agitation continued for 4 minutes more. All the butter had now come 
to the surface It floated on the butter-milk and w hen the beater was 
remov ed from the chum \ essel, the butter was deftl} gathered off 
with tho hand It was placed in a \essel which had prenousl} been 
•stbeped in water, the wetness preventing tho butter sticking to the 
vessel Some of the butter milk drained awav, but the butter was 
not washed in anj wtv » /»• Q * ~ - * ’ « "* 

w as soft , if it had b « 

tuic it would hn\ e . 

less water and other impurity Seven and half ounces of butter were) 

obtained This is equivalent to 1 lb of butter from 10J lbs of 


Native 
metl od of 
making 
butter 


D.15a. 



46 


The J-ricultural Ledger* 


DAIRY 

Farming. 


Milk and Milk Products. 


.CHEESE. 


Comparative 

results of 
satire and 
improved 
methods. 


buffalo milk, or almost exactly the same proportion of butter to milk 
as that by improved methods. Butter churned from separated cream 
properly ripened is of course purer and more valuable and, moreover, 
the by-products (separated milk and butter-milk) are worth more than 
tak (native butter-milk). The comparative purity of butter made as 
above described with that churned from ripened cream is indicated 
by the uuder-noted percentages of ghi (clarified butter) obtained from 
each : — 


CHI. 


maya. 


Native aude butter gave 77 3 per cent. ghi. 

Butter inade from ripened cream gave 81*2 per cent. <)h\. 

Ghi (clarified butter) is generally made in an open brass or copper 
vessel over a slow fire. By the conversion of butter into ghi, the 
impurities avo to a great extent got rid of. The water evaporates away 
whilst tho curd settles and coats the bottom of the vessel. As the 
boiling proceeds the melted butter at first boils vigorously, by and 
by less so. The test of complete clarification is when the ghi almost 
ceases to bubble and simply heaves in the 'vessel. The clarified 
butter is then strained through a sieve into another vessel, in which, 
if closed to the air, the ghi will keep good for months or longer. Ghi 
is generally sold wholesale in large narrow-necked vessels made of 
hide, and varies in price from 5 to 8 annas a pound. 

Uavd or Khava is a favourite native product made from whole 
milk. It is milk dessicated and sweetened with pounded sugar. ^ The 
finest variety is obtained from the new milk of buffaloes immediately 
after calving. This milk has a special value, because the sweetmeats 
made from it keep good for a year or longer. It has been proved 
that mam can be made from separated, milk, the cream being saved 
for butter or ffhL The product is of course inferior to mava mado 
from whole milk. In the market much of the Trtdva sold is made from 
partially skimmed milk, and is sometimes admixed with Hour. Mara 
made from separated milk is at least not infeiior to this. 
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The constitutions of nulch kmc at tunc of parturition fttc delicate 
Indian con s and buffaloes, although in ft sense hardier tlmu other nulh 
breeds, nrc no exception to the general nile Special cure should at 
this tune lie cxi rased in providing suitable food ntid other comforts 
If a con or buffalo giv cs mrth other during the monsoon or in the 
cold season, the nrnmnl must be protect d from inclemency of n cnthci TrMtmcnfc 
Experienced breeders u ill pro\ tdo comfortnble shelter during the n ct of imich 
u vys of the miny sciiKon or the chill nights of the cold weather A wttlc 
cool shady place n ill also be found for a newly cal\ ed con in the hot 
season A recently cal\ ed con should not be turned out to posture, 
in tbe blazing sun and high day tempemturo of March, April and 
May. Tins practice must be deprecated c\cn m tbe cooler parts of 
Indio. During the time a pregnant milch animal is n dry , ’ n Inch un- 
fortunately (especially as regards tbe buffalo) is rather a lengthy 
period, the con should be kept in good, but not high condition A 
good pasture, well supplied with pure drinking water and shady trees, 
will ordinarily maintain in calf cows in good condition But when 
the natural pasturage fails, supplementary food of nutritive quality 
must be given A full yield of milk dming tbe next period of lacta- 
tion need not bo expected if the precaution referred to has been 
neglected. Beyond this a fairly liberal allowance of concentrated food 
must be allowed for at least six weeks just before eah ing There is 
a scry great variety of foods suitable and available for Indian milk 
cows In the Deccan, hailbi (t e,^owai i. Sorghum vulgare, straw) or 
hay of fair nutntiv e \ alue, arc the usual dry fodders, whilst various 
oil-cakes, cotton seed, dal (Cajanus mdicus) busk (cTitiiu) and 
wheat bran aro the more common concentrated foods Seen- 
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mum cako is perhaps the Lest procurable oil-cake KhuuUm ot 
vugcr-seed cake, though rather objectionable m appeal ance, is con- 
sidered a safe and nutntiv e food Safflow ci or / usumbi cake, al- 
though ratlier indigestible owing to the presence of a considerable 
percentage of fibrous husk has an ad\ antage ov er other cakes, m that 
it can be bought at a season w hen it is cheap and thereafter safely stored 
It ncithoi moulds nor turns lancnl on keeping Cattle have to get 
accu°tomed to it, however before they eat it giccddy Four to 6 lbs 
pci day of equal w eights of oil cake and bran, m addition to a fair 
allowance of diyfoddci foi the sis weeks before calving, will keep 
a diy buffalo timing Less will suffice foi a cow A foitnighi 
I befoic efth mg, the quantity of concentiated food may , w ith advantage, 

| ho laeicased to 8 lbs per day The object to supply the pregnant 
animal with concentrated food of a chnr,actci which will not only 
c\ciciso a slight laxatw e effect but will also unprov e the condition, so 
that free lactation may he expected soon after pm tuntion If in good 
condition a full yield of milk forced by extra feeding will not dobi 
li{ate the animal os would be the case if lean, when due to cal\e 
Poi a week aftei cah ing the feeding of the cow should receive close 
attention The food should be of a laxative character and should not 
he too rich Cotton seed, oil-cake and chum (husk of Cajanus indicus) 
should be at tins time eschewed There is no better food foi a 
newly called buffalo cow than a mash consisting of boded bajn 
(Pennisetum typhoideum) to which has been added an equivalent 
, weight of bran whilst the cooked bajn was still hot live pounds 
'each of bdjrt and luan will with the ordinaiy allowance of dry 
fodder, piovide sufficient iation foi a day Two oz of salt added to 
Die mash will make it all the more palatable Good ficsli green liay is 
nt this time preferable to kadbi (jomu i, Sorghum vulgare, stiaw )and 
if a limited allow ance of green fodder, say 15 lbs per day , can be giv on, 
the ration will be improved Thus the ration foi a day of a newly 
calved buff do would consist of — 

S to 12 lbs of good hay 

15 lbs of green grass oi other green foddci 

5 lbs bran ) 

5 lbs ban i (Pennisetum typhoideum) > as a hot mash, 

2 oz salt ) 

A cow should receive about $rds of this ration 
Immediately aftoi calving a hot dunk mndo up of a thin gruel 
or lanji of ground bajri anil 1 ran with n good handful of salt tends 
; to causo the aftei bath to come awn} pud 1} 

In Europe, deep milking cows are liable to milk fever which is 
i most pi evident among be \\\ milking cows pioducmg their 2nd or 
| Irtl calf As a preventive, should there 1« any risk of milk fever, 
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th<* cow i“ drrnchcd with lin*cM oil nnd cp«mn salts rep^atMlv 
during the week before ealtmg The practice, which dots not *ccm 
tn 1* nrcts's'in with In Inn catth , snnplv l*ccau«t thcv nro general I j 

1 >oor nn1h<r« is < fleciivc, Wriu*** (In faxntivc tmdicim kcips the 
•owcls op r n anil prevents nnj utidiu secretion of milk Under the 
mo't favourallc con litions nn In ban con or buffalo mil not Meld 
the full qiinntil\ of milk for a neck or 10 da\s after giving hirth 
Then the full j jel 1 may 1»c t xjicctcd on 1 ordmarj food mnj Ik, giv en 
A 1 uffalo in full Meld nqmrrs io 1 *p ciallv well fed Ido not 
think, however, that an) quantitv Injun 1 IS He* per dnj of concen- 
trate! food will intnvo tin milk \uhl npnrecmhlj A moderate 
Etrrsl buffalo giving over 30 lbs. of milk |* r daj (a quantitj siifTicieut 
to make 3 lbs of l utter) need not h tl a larger ration An> extra 
quantitj of foo-l vvoull l*e wasted A large fmnud Jntftralod 
buffalo requires a larger ration than the smaller M7ed Surat buff do , 1 
nnd moreover the former m the Deccan arc less profitable, because 
thej require a gn atcr qunulitv of concaitratid food uud fodder to 
produce a given quantitj of milk Simdarh a Oir cow, l>ccnusc usuallj i 
of largo M*c, requires* to !« mon lilierdh fed than the smaller: 
Fired Aden The latter 1 hive found to give an equal Meld of milk 
to larger 1 reeds on much less food It is char that no hard and fast 
lines can bo laid down regarding the feeding of cows and buffaloes in 
milk An cxpcranced stock owner will very soon determine the | 
quantitj of food that can idvantngiuusly K given to anj one of Ins 
cows or buffaloes A\ itli good maniigemcnt either a good cow ora 
good buffalo w ill, in India milk up to tbc full cnpacitj for four or i 
five months after calv ing, nnd during this period there should be 
little or no change in the dailj ration A milch animal has a 
palate, however, and occasional varictj in the food is often desir- 
able If milk covrs arc fed from month to month with precisely, 
the same food they sooner or later iiiuj reject it altogether or cat 
it with less greed nnd relish An occasional clmnge in tho ration is, 
therefore, expedient I or this purpose dal (Cajanus indicus) husk 
(c/mnt), if not regularly given, enn with advantage be substituted 
twice a w eel. for part of the other food nnd occasionally crushed lin- 
seed 'J lb. per animal, per daj, inaj bo similarlj given 

A milk register w ill if carefully kept show at onco when the milk 
yield begins to diminish A daily record of the milk yield of each 
animal furnishes useful data A glanco at the figures will show when 
there has been anj irrcgularitj or disturbing cause to rc-act on the 
milk yield Moreover, if carefullj kept, it is a true guide ns to the 
value of different animals* Ono cow may milk well to begin with 
but tho yield rapidly dimmish Another cow may yield steadily 
For a long time and be much the more valuable and profitable animal 
of tho two, although producing at no time an abnormallj high yield 
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Tiie tniJk register will aiso indicate whether the management of the 
cows has been good and moreover furnish data which will enable the 
fanner to discard one cow whilst he retains another because the 
latter has been proved to be the more profitable. 

When the period of lactation has somewhat advanced and there is 
evidence of a lessening milk yield, the ration should also be diminished. 

; It may be necessary to change the food at feast once a month. The 
’ change will be regulated to some extent by the size and condition of 
the animal, but the mam consideration is how much milk did the cow 
give dining the previous month. An average buffalo giving 18 lbs. 
of milk per day and suckling her calf should have the ration noted 
below. I have found it both good and liberal 

Dry fodder ... . . 15 to 20 lbs. 

Cotton seed ... . 4 lbs. 

Bran .. . 4 lbs. 

Oil-c^kc ... ... ... 3 lbs. 

Chum (husk of Cajanus indicus) ... 3 lbs. 

Salt ... 2 oz. 
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The cotton seed, chuni (husk of Cajanus indicus) and bran with 
salt added should be moistened. The oil-cake, broken into pieces, at 
most an inch in diameter, may be placed on the top of the moistened 
mass but not mixed through it. The concentrated food should bo 
given in two meals and at milking times. This is perhaps a bad 
practice which, however, caunot be avoided. Indian buffaloes and 
cows have been so accustomed to get the food whilst being milked 
that without it they refuse to let the milk down. The enjoyment 
of eating doubtless induces a placidity of disposition at the time 
which permits the gavli (milkman) to milk rapidly and extract 
more milk than he otherwise would, especially from those animals 
which are unusually irritable and fractious. Two-thirds o£ the dry 
fodder should be given at night, the remainder in the foronoon. 
The cows should be milked at regular stated hours, and there should 
be no deviation therefrom under any circumstances : 6 a.m. and 5 vx. 
arc suitable hours. The concentrated food is usually given in two 
equal meals at these times. . f ' to pure 

water three times a day. * ■■shea at 

least onco a day. During ' ' ; ■ • ' ’ ■ . ' v ® 

the dry fodder may bo reduced to G to o i 1 - " ■ • 

concentrated food reduced by f or if green ■ ■ ' ■ ’ * : 

able quantity all the year round, it moV In : ■ ■' ■ 

A large buffalo may bo allowed up to 40 lbs. per day of green 
G or 8 lbs. of hay in addition, together with the concentrated food ration 
already noted. Usually 15 or 20 lbs. of green fodder per day n 
oil that (yin be allowed. This quantity may be substituted tor o 
or 10 lbs. of hoy. 
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Drinking water or succulent food given immediately before tW 
animal is milked is believed by the gcitU (milkman) to increase the i 
yield of milk The quality necessarily must be lowered in a correspoi*- J 
ding degree A native Will, v lien he sells a buflalo guaranteeing a 
certain milk yield, in\anably allow tho animal to drink freely before 
proceeding to milk It is possible that the milk yield may he affected 
m this \\ ay, for succulent food undoubtedly lowers the percentage of 
total solids m milk by making it more watery In 1892, at the Poona 
Government Farm, during the hot season 10 lbs buffalo milk on 
an average yielded a lb of butter, whilst during the following rains 
when a good deal of the food was succulent, the average was 1 lb 
butter from 12 lbs milk During 1893 it was found possible to feed 
during the whole year a limited quantity of green fodder, and the 
difference previously marked was not so noticeable although still 
appreciable The actual figures were during February, March, 
April and May, the average quantity of milk required to produce 
1 lb of butter was 11 lbs 7 oz , similarly for June July and August, 
the average weight was 12 lbs 8 oz 

The quality of the milk is in other respects mflucncedby food Thus 
cream from milk of buffaloes, largely fed on oil cake, will chum into 
greasy butter even if the temperature ot the cream in the churn is 
lowered artificially to the most favourable point Cotton seed tends 
to produce fine firm butter, and the cream can bo churned at a com 
parativcly high temperature The cream from cows fed largely on 
chum (husk ot Cajanus lndicus) gives butter which has a nice flavour 
and a better colour than usual 


QtnlWy ot 
[ milfe affected 
by food. 


When oreen fodder is given in fair quantity cotton seed and 
churn (liusli: of Cajanus lndicus) can bo fed to.ony reasonable extent 
If otherwise tho allowance of each should not exceed 4 lbs per day 
Lucerne is not a good fodder for milk cattle in any quantity 
beyond 10 lbs per day JowSn (Sorghum vulgaie) should be well in 
flower bofore it is cut as green fodder, otherwise like lucerne it lias a 
tendency to cause tympanites 

It is quite possible to over-do tho feeding of milk cattle. A cow in 
milk should not bo in high condition An animal in very high condi- 
tion will give very little milk, and this probably accounts ibr 
a common practice with gaulti (milkmen), its , to give a less quantity 
of food to fat animals so that the milk yield may increase 

Indian cows and buffaloes are so excitable and irritable that 
a very trivial circumstance often affects the milk yield. Its 
secretion is influenced to o. very great extent by good management 
If the calf dies, the milk yield may bo diminished permanently 
There is an Indian proverb, tho English rendering of which is “sod 

Without manure is hke a cow without her calf ’’ Any sudden chango 
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or green grass. A handful of mixed chuni and bran {about \ lb. per 
day) in Wo meals is all that is required at first. The quantity may 
gradually be increased until, when 8 months old, lbs. per day should 
be allowed. On the ordinary milk ration of Indian calves, large framed 
English calves would literally starve. When a calf is raised by hand 
it has to he taught to drink. * Its instinct is to suckle and this is taken 
advantage of in giving the first lesson. I f sufficient time after birth is 
allowed, the calf gets hungry. It will suck one or two fingers of 
the right hand if- introduced into its mouth. If at the same time the 
head is forced gently into a vessel containing the milk so that the 
muzzle just reaches the milk, the calf will soon learn to drink. The 
first milk is drawn into the mouth unconsciously and swallowed in the 
act of sucking the fingers. The important points to be attended to 
in rearing hand-fed calves are that the milk and food should be clean 
and fresh and of course given in a clean vessel. Sour milk or 
milk tainted in any way is apt to produce diarrhma or scour. Well 
ventilated and well drained accommodation for calves is necessary. 
All excreta should he removed at least twice a day. The droppings 
from calves, fed on milk, soon acquire a most disagreeable smell . 
Any unsanitary condition tends to cause scour. Over-crowded calves 
never thrive. They are subject to be attacked by parasitic vermin 
and skin disease, especially ring-worm and itch. A piece of rock-salt 
should be placed so that the calves can lick it. If a hole is bored in 
1 the lump and the lump is suspended by a string, none of the salt is 
I wasted. A lump of lime or chalk placed within roach will also be 
regularly licked. The chalk is beneficial, because it has a tendency 
to counteract that acidity in the stomach which always accompanies 
scour. 

If proper attention is given to the feeding and management of 
calves during the first few months of their life and if satisfactory 
progress has been made in growth during that period, they will continue 
I to thrive often with much less care aud with much less food than a 
I youn.fr animal which has previously been half starved, and this remark 
is applicable to all animals. If young stock ore to make satisfactory 
progress, even in India, a certain amount of shelter is necessary. 

I The monsoon is decidedly the most trying season. Roomy yards with 
shelter steading must be provided to bo used during excessively heavy 
rain. Grozin" ground gets so soft and so easily puddled that any 
attempt to turn young stock out to graze would be aliko harmful to 
them and to the pasture. In India the conditions associated with 
the rearing of young stock are different from those found in other 
countries. There is in India grazing of a sort all the year round. 

The grazing Is not equally good at all seasons. Usually there is 
only green "gross for 5 or 6 months and the natural food must after- 
wards lie supplemented by other food. The daily ration must bo 
especially liberal at those seasons when the natural food is scarce. 

D. 25 a. 


Cattle in India, ( Jamn AfoUtum ) 


8 upei>nl>undancc ot one eenson nud eenibstarv ntion nt another is n fruit- 
ful cnu<c of lo^s. Particular care should be exercised when 5 oung 
grass logins to prow. It flushes up ' cry suddenly in India The first 
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change of feeding is so sudden that impaction of tho stomach is induced. 
The mnutritious fibrous food prev iously giv en collects in the rumen and 
becomes impacted, whilst tho green food passes through tho alimentary 
canal without being properly digested. The first symtom is that the 
animal scours. Young stock should be prepared before they arc turned 
out to grass. Linseed cake is a useful fowl nt this season on account of 
i4 ~ — 1 *•« «*»*»*—*—«- ^ fleet on other food with which 

digestion ; hut linseed cake is 
, ko rich in oil and free from 

fibrous matter, for instance sesamum cake , should be fed to all young 
stock for at least a fortnight before the\ are turned out to gross , 2 or 
3 lbs. per day along with the usual ration of dry fodder will prevent 
the serious consequences which would follow a sudden change from dry 
fodder to green grass. 


Indian cows and buffaloes aic at the beet irregular breeders. 
Some breeds are more irregular than others Gir cows arc very 
unsatisfactory m this reaped. On the othir hand, Aden cattle if well 
fed, will come in reason for the bull six weeks or 2 months nftei 
calving. Buffaloes me less legulnr than cows Green food given m 
moderate quantity all the year round tends to bring cows and buffa- 
loes sooner into 41 season' after calving This would be the esse ev en 
although the animals aro otherwise well fed A bull turned out to 
pasture with the cows pet radically, saj once a week, and especially a 
buffalo bull with buffalo cows tends to bring them into season sonnei 
than would otherwise bo tho case The follow mg tabular 6 gures show 
the averago period of lactation and the average time between tv\o 
successive bn tin of the cow herd and buffalo herd on the Poona Farm 
an 1893 :~~ 


Ai crage period 
of lactation. 
Dajs 


Whole Buffalo lieu! 
Whole cow herd . 


A\ crage period 
between two 
Miecesan e birth-*. 

Da}*, 

524 
475 

* The longer period between births in respect of buffaloes arises 
partly because buffaloes are longei pregnant than cows 

Buffaloes are in the average pregnant . 315 days 

Cows . . . 2S2 „ 

An old cow will carry a calf 10 dajs oi n fortnight longer than a 
heifer and a cow bearing twins will usiiallj go 272 to 275 days 

S3 . 15 a. 


DAIRY 

Panning. 


and buffaloes 
irregular 
breeders 


Areragr 
period of 
bcfcatlOJi. 


Period of 
gestation. 


B 1844 — 2 




All communications regarding The AamcowuiuL Ledger should 
Tx> addressed to the Editor, Dr. George Watt, Reporter on Economic 
Products to the Government of India, Calcutta. 

The objects of this publication (as already stated) are to gradually 
-develop and perfect our knowledge of Indian Agricultural and Economic 
questions. Contributions or corrections and additions will therefore be 
■most welcome. 

In oidei to preserve a necessary relation to the \anous Departments 
Got eminent, contributions will be classified and numbcrel under certain 
series. Thus, for example, papers on Veterinary subjects will be registered 
under the Veterinary Senes , those on Fqi cstry under the Foiest Senes, 
and those of more direct Agricultural oi Industrial interest will be grouped 
accoidiug as the products dealt with belong to the Vegetable or Animal 
Kingdom, In a like manner, contributions on Mineral and Metallic sub- 
jects will be registered under the Mineral Series. 


This sheet and the title-page may be remoxed *hen the subject-matter j'b filed in it* 
proper place, according to the letter and number «h*>wn at the bottom of each page. 




THE 


AGRICULTURAL LEDGER. 

1895— No. 7. 

OXEN. 

[ DICTIONARY OF KCOSOMIC PRODUCTS, Tol. T. f O. GG1-94.} 


ONGOLE OR NELLORE CATTLE. 

Me by mtnmm Captain* H. T. Phase, F.Z.S., Assistant to Inspector General, 
Civil Veterinary Department, Meerut. 


Other rAFERS that may be consulted 
Agricultural Ledger, No. xg of x8g3. 
Ditto No, 14 of 1894. 



CALCUTTA: 

OFFICE OF THE SUPERINTENDENT, GOVERNMENT PRINING, INDIA. 
1895. 




9to. 10.) 


THE 

AGRICULTURAL LEDGER. 

1895-No. 7. 


OXEN. 

[ Dictionary of Economic Product s, Vol. V , O. 55 1 — 94* ] 


ONGOLE or NELLORE CATTLE 

Note by VETERINARY CAPTAIN H. T. PEASE, FZS., yissis/cmf to Inspector General, 
Civil Veterinary Department, Meerut. 


The cattle bred in the districts of Neltore and Kistna, known by the 
name of “ Ongole, ” ha\e from early times enjojed a wide reputation as 
milkers and for slow heavy draught They are only found in perfection 
in the Ongole and Kandukur taluqs of Nellore and the Rajapett and 


in a lew particulars 

The Smaller Cattle— have short legs and are more compact and hardy 
These qualities come out prominently when they are located in hill districts, 
for which they are well suited They are also the better milkers of the 
‘ 1 * ' 1 1 1 ed under 


■ • and, as a 

y do not 

• jet they 

s belonging to one of the best milking breeds 


horns are short and stumpy, and in well bred animals are from 3 to 6 
inches in length, but in others reach to 1 a inches or more They are 
generally slightly longer in the cow and more pointed • in position the) 
incline outwards with a decided tilt backwards terminating in a more or 
less blunt point They gi\e to the head a very curious and characteristic 
appearance, the bulging forehead forming a tery obtuse angle. The eyes 
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are large and mild , face, short and fine ; * ■* 1 1 ; • 

size, slightly drooping. The •. • 

and moderately so m the cc . 

sionally dipping , loins wide t ^u>lk ; uii Detter set on than usual in I ndian 
cattle, and not too coarse nor long, fair depth and width of chest ; carcase 
heavy j dewlap large and heavy and continued by loose skin under the 
chest. The limbs strong, massive ; feet soft and large. The cow is more 
slightly built; the headlight and fine; dewlap fairly well developed; 
carcase well shaped ; and there is a fold of skin running forward from tfie 
udder. 

The prevailing and true colour is white with black points, and frequently 
the bulls are black »*•« - ' . “ They are 

noble a in the breed 

to gro\ . „ey are good 

ammal< . > uiaugut, and when well bred they draw heavy loads from 

1,500 to 2,000 tb on a fair road. 

In point of size the variety is inferior to the Gu rerat or Nagar 
cattle. Though the bullocks are sought for on account of their size, they 
are not good cattle on hard land, being soft and having bad feet They 
are too slow and heavy for trotting, and their chief use is for agricultural 
draught. 

The following are the measurements of some ordinary cattle of the 
breed 
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Early Celebrity — It has been remarked that cattle breeding 1 generally 
receives most attention in those countries where circumstances of one kind 
or other are adverse to the extensive prosecution of agriculture Mr. 
ravers in the first settlement report of this district for Fusli 12 n (1801-2)." 
remarks the superior quality of the cattle and thus accounts for it • — 

" Having been repeatedly deprived of their cultivation when brought 
to maturity experience pointed Out to the^ inhabitants of these districts 


they secured from the grasp of renters by moving them from their own 
to neighbouring villages, that from the system of petty renters were gene- 
rally under a sepaiate authority 

“ From this cause a large portion of their cultivated lands have been 
appropriated to pasture, and the fear of my interference therein is one 
cause to which I ascribe their anxiety to keep me ignorant of their extent, 
as also a supposition that by my immediately forming rents upon such 
accounts as I could obtain, they would embrace this favourite pursuit 
with other advantages resulting from my ignorance in this respect * 

From a return sent by Mr Travers to the Board of Revenue on 16th 
June 1803, the number of horned cattle were stated to be— 


Nellons 

Ongole 

* * : : : 

• ; 

337.931 

54,474 




292,40s 

Nellore 

Ongole 

Used for Tillage 

; ; 

60,739 

*1,192 




71,98! 

Nellore 

Ongole 

Employed in carrying grams, etc. 

I.7S9 

318 




2,10’ 

Nellore 
Ongolo . 

Of the remaining 


175,353 

42,964 




218,31/ 

There were — 

Nellore • 
Ongole . 

Bulls Cows 

. - 4 S3 161,431 

. . 63 39 567 

Bullocks 

302 

4? 

Calves, 
13 oSf 
3.2S7 


55 1 200 999 

349 

16,368 


Total cattle fit for draught or carriage (1 e , gram-carriers, bulls and 
bullocks). 

Nellore 2*579 

Ongole 

3.oo7 
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The great apparent preponderance of female stock is probablj to be 
accounted for bj supposing the villagers to have given false returns of 
ploughing cattle ana bullocks, in order to conceal their resources for 
cujtiv atron In fact all the totals are probablj under the mark 

Cattle Shore at Addankt — With the view to encourage the breeding 
of good stock an annual cattle show has been established by Government 
which is held cvcrv jear in Januarj at Addanki, though one jear it was 
removed to Ongofe. There is also another cattle show with am exhi- 

t — r r J a r _t- -J ~ , u . 1— ,.h. •— f — a . 

Cattle shows. 

• 1 *'■ n 

* « • ■ ■ , y 1 

Governmer* ™ 1 11 ■ ' c * *■' 1 L *■ n ~ 

the persot ■ ■ 

tumtj of 
his own an 
the amour 



though the appeannee of the animals showed that the people had gene- 
rally produced the finest specimens of the breed of the two districts 
(Nellore and Kistna), there was an exception in the case of cows, and the 
full prize allotted in the programme was withheld as no specimens of “the 
old breed of heavy cows for which both districts were once celebrated 
had been brought forward” There was in fact, “some doubt whe- 
ther this class of animals is still to be found among the people, owing 
- ' r . rally purchased to send a wav from the 

the ryots, to a succession of cad grazing 

hi uie pnzc list, unit other expenses amounted to R900, and it 
was remarked that the finest an>mah shown were 'among the two jear 
old, which had certainly been bred since the->e shows commenced ” 

In 1867, steps having been taken, calculated to overcome the scruples 
of the rjots in exhibiting their cows, a recommendation was submitted for 1 
additional prizes for heifers The Committee who adjudged the prizes 
this year remarked on the progress that had been made in breaking 
through prejudices that had hitherto interfered with the show, and they 
observed that it was “ a fundamental principle with the breeders of stock 
that the improvement of cattle depends as much, if not more, in the 
amount of care bestowed on the rearing of the cows as of the bulls,” In 
forwarding to Government a recommendation on the part of the Com- 
mittee that 3n additional sum of R200 should be granted as prizes for 
the furtherance of this important object, Mr Dykes brought to notice , 
that the Nellore cow is usually four years old when she gives her first 
calf 

In 1863 R 1,250 were allotted for prizes and a gold nng was given by 
the Governor, Sir William Denison A true d rection was marked out 
for the efforts of the exhibitors, and in 1864 good progress was made 

In 1865 Sir William Denison himself attended the show at Addanki 
It was remarked that the number of cows and heifers was part cularly 
satisfactory, though relatively they were greatly inferior in size and 
appearance to bulIAf all ages Special encouragement, it was, therefore, 
determined by Government, should be given to the rearing and feeding of 
cows and heifers (G O , 1st March 1865, No 531). 

In 1866, the prize list was raised to Rt,6oo, of which nearly one half 
was for cows and heifers, R700 against R200 previously, and in this year 
so satisfactorily were the prejudices of the ryots overcome that the cows 
and heifers formed the greater proportion of tne animals exh bited 
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In 1867, the Committee remarked on the four-year old heifers being 3 
remarkably fine show. 

In xS68, though there was a falling off jn the total number of animals 
exhibited, the Committee commended on the marked increase in the 
number of the youngest stock brought forward to compete, and the 
progressive improvement of the heifers 

The show of 1 860 was particularly good. The following remarks of 
the Board of Revenue 1 * ’ ’ T fl *'\ 

made upon the report of 

of joung stock, was \erj • 

was eminently successfi 

exhibitions are exercisin^ , t 

jear has shown increasing attention devoted to the care of breeding cattle, 
and whereas at first but few cows— and these of inferior description were 
brought forward, the main feature of the exhibition now is the superior, 
well fed and well-cared for cows, heifers, and calves Till recently the 
attention of the local breedeis seems to have been concentrated on their 
male stock, and the contrast at the early shows between the magnificent 
bulls of all ages and the pun> cows from whivh they sprung was most 

“ cine most important result of the care which since the institution of 
these shows has been taken of breeding stock is the earlier age at which 
the cows begin to bear ” „ _ . . . 

In 1870, the cattle show was held experimentally at Ongole instead o{ 
Addanki In consequence of the change, fewer cattle than usual were 
brought from the Kistna district to compete The Committee stated in 
their report their belief that the show of cows and heifers was superior to 
any previous collection A special prize of R 5 ° w *, s . °j * f „ n jpl 
Dykes, who had left the district, for the youngest well-bred cow ui "der 
four \ears of age, with calf at heel , but no cows of three and ^uryenTs 
old were exhibited, though there were 27 heifers of th's age brought t 
the show stated to be in calf 1 he Committee remarked 
and quality of joung bulls there has also been ^marked 

y ' or three years, 

c , llso doubts as to 

whether there has been a great improvement m the cl*M °l 
bullocks With regard to the number of cattle eAlblted of a jndS { 
there has been a gradual increase annual]). and this 7 “ .Shcring " 
300 were on the ground -a total much in excess of an) previou g ^ Jst 

The sum expended in prises w as R 1.650, the chief ehang ft ,j P u cl f ers 

being that ponies are excluded and three and four-) e- 

lnd fn rt7l, the cattle show was again held at Addaoki, but the Committee 
did not consider the show altogether a successful one P. 

animals indeed they considered to be quite up o on the ground no 
o„s )car and in the qua!, I, general I ) of the catthc ontnoc 
falling off was noticeable, but there were only some * 5 ° h c ,“„ 0 f 
300 in tXjo A most encouraging feature under four jear, old 
four-) ear old cows There was howeier no »■ «<{“ » Awarded 
With calf at hrel to compete lor Mr W»« gn» prMC nt 

to the best cow m the four-jcarold 1 * 0 remaps with regard 

Collector m sending up bn report, 

to the edectsot this annual cattle Show me altonthcr 

sceptical in 'regard *"1.0 Si «T «- 01 — 
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bulls range from Ryo to 8300, bullocks from &70 to R200, cows from 
R50 to R2oo In other parts of the district bulls and bullocks from R20 
to R80 cows from R15 to R30 The prices of buffaloes range from 
R5 to R30, a higher price being usually fetched b) she buffaloes 
Pasture Tax The pullary or pasture tax, one peculiar to the Nellore district, was 

found in existence here, when the district came under British rule, under 
four different forms — 

I —Makla Pullary — A grass money assessment levied on the total common 

pasturage of a Milage and modified with reference to occupation out 
of the waste land for cultivation 

II ~~Amanat Pullary — An addition made to the so modified taxon account 

of additions to the waste by lands thrown out of occupation, but within 
the original maximum 

III 

IV 


Distribution 
of Nelloro 
cattle 


Titodtt of 
rearing. 


By Government Order, dated 13th November 1867, No 2676, Land 
Revenue Department, the pullary tax c N 
principle laid down for the future that out 
an extent equal to 30 per cent of the area t 

in future be reserved for common grazing free of charge ana that the 
surplus waste if sufficient in extent to make it worth while to adopt the 
system, be leased out for one or two years at a time to the highest bidder, 
it being of course understood that no land will bejeept waste for grazing 
if sought for ‘ 
consist of fair 

always 'been let out in lots, are not affected by these orders. I he 
abolition of the pullaty tax has been regarded ae a great boon to the 

district, because cattle-breeding on a superior scale and system is here 

Spe $ijteicfi depending on Nellore for (nffle 5 of ply -—The N< -!lore 
cattle supply IS relied on by the ryot of the black cotton sod plains 
of BeUary Kurnoot and Cuddapah, where practically n0 , ca * t * e 
bred This supply is kept up by driners who annually visit the districts 

They 4 never 

difficulty or litigation herds made up of cows contributed by 

Central Ma lagemeni I -The herd! ™ae up hoi}t Jo , } to 

pm 

No caUes or \crj >oung sto k are sent w 

“"licside, forming the supply of cattle for the districts mentioned, this 
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breed is largelj used in the Ivistnn distinct especially in the upland 
tnluos of the south. 

Yield of Milk —The milk) icld is good Some of the best cows have 
been known to yield 1 3 quarts and rear a calf at the same time. Two cows 
at the Saidapet farm when m full milk yielded about 84 measures, per 
month. 

Pasture eor Cattle. 

The sjstem observed by the rjots of the different parts of the 
district depends, in some measure, on the extent of pasture land 
there maj happen to be in the vicinitj of the village In the wet 
\illngcs, with little or no unoccupied area available, the greater portion 
ofthcdr\ land is often held by the r\ots on putt ah as pasturage for 
their cattle On the other hand, in villages where anj large extent of 
waste maj be aaailable and common to the wnoleof the \illagers, such as 
scrub and fair jungle which affo'ds good grazing, land will not be 
retained on puttali or reserved as pasturage To describe the pasturage 
sjstem of the district, it is requisite to refer to the several taluqs in order, 
and to specify the course generally pursued as regards each In the 
southern and const taluas of Nell ore and Gudur it is usual throughout 
the wet villages f " ’ * n ' 

to be sent from 
and enn be «ecu« 
may be under dr 

thus generally leaves the J - - c,- — I 

and are sent sometimes ■ ■ 1 • • 

but more generally to the 

Rapur The cattle of . 

away to the jungles to the south of Kavnli and in the western parts of 
Atmakur and Udavagin Part of the working cattle will occasionally 
follow the other entile to the jungle during Novembef, or else in early 
December, should the available pasture land in the village not suffice for 
the whole number 7 he ryots often club together and send their cattle 
away in large herds, cither one or more according to the size of the 
village and the number of herd of cattle bor this purpose, prior to the 
departure of the cattle from the village, the requisite arrangements are 
effected for renting a pasture farm for a fixed sum for the season, or 


herds being 
out many 1 
cattle are r 
wet land anc 
animals bei 0 
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**«?«&* ^ wor k ,n £ cattle which remain in the villages are grazed in the naster 

lands and such occupied dry land as the ryots may hold and set apart 
, for grass. Pasture land of the latter description is generally reserved 

for a month or two and kept clear of cattle till the grass is well vp. 
During the time they are thus stationary fn the village the working 
cattle are fed more or lei * - • ■ - t -- v\ell, and this 

may be said to be coi ■ . ■ ■ he bulk of the 

cattle obtain fair grazing : • - ■ during Apr;}, 

but from Maj, as the hot weather fairly sets in and every blade 
of grass disappears, straw is gnen to the ordinary cattle or cows also, as 
welt as to the working bullocks, and the whole are generally folded 
at Wight in the fields. As a tittle grass springs up with tne early 
ram, the paddy straw is more or less reduced until the bulk of the cattle 
depart once more to the grazing lands consequent on there being no 

g • . « ..if -/.i « . , .. ... i„ — ™-. er p ar t 0 j t he j am j 

fc ■ . cattle whilst away 

i - j . i or full-grown stock, 

and the batta and pc. * ’ ‘ *' *■ are calculated at 

8 annas a head, orRi- ■ ■ • • round for each 

futt grown animal sen ■ ’ ■ ; s ate ordinarily 

taken as equal to one full-grown animal when reckoning the number of 
head. Throughout the greater number of the^ villages of Rapur, 
Atmakurand Ddayagin there is suflicient area of jungle waste for the 
cattle to graze on throughout the year, and in many villages of Rapur 
and the western parts of Atmakur and U da \ agin large tracts are avail* 
able for the cattle of other villages and taluqs In the villages of the 
above mentioned western tahiqs, where there may be merely sufficient 
grazing land for the cattte of the village, it is usual for the cattle to be 
grazed therein from the commencement of the rams m June or july, when 
thegrasswill revive and once more spring up, and forthem to continue to be 
thus pastured till February. The whole of the jungle waste is not open to 
the cattle at all times, for, after the heavy burst of ram, invariably experi- 
enced about 
kept dear o 
grown up we 

thereon so lo ™«»v>pr onrtion Wsni£ smtu.ti* 

ly set apa-t fo indifferent 

part of the o the whole 

* •« • **— « or King tamu ww . g the early 
be dug and given green, and they 
as there will be little pasture, 
until turned into the reserveu idiius, during November and December. 
Should the rains continue late the pasturage will prove fair till February. 

Towards the end of J ■ ** h ' v - mo 

ear, theyounger shoots ■ ■ 

removed and given to ' ■ * * ’ _ 

close to the jottrtn field- ' _ 

After the working cat • ■ ' . ' 1 

. ..." -■ ed about February and .Marco, me miioic 

* ' ' of the johua 

, working stock 

, fields become 

efub jungle to 

Find whAt they can in the shipc ot lent., 1 '*•' VKt'vSLll 

M nut v,,th a UtUc thoffa, the working cattle being meanwhile housed 
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In the village and almost wholly fed on choffa* In parts of a«~- * » 

Vur and Udavagiri, where there may he a lack of *cr * 

Mn cattle fireVomctimcs mil aw a) tolhc Vciigondah _ » ■ 

and adjoining hills both in this and the Cuddnpai, t»aUiv.i, me Veil* j 
cor.dih hills being the line cf boundary between the two districts. Cattle | 
thus sent for hill ctaitrgnrc generally absent from »•**•»■• * M " — ■ ' 
luncand July. In Kavali there ... ■ i 

in the central portion of the 
afford pa*turc for a hrge numlx 

instances, where the jungle w„jii. ui me sTjage may be slight, the 
cattle arc sent to the jungles In the extreme south ol the Kandukur 
Ulua. The mode of pasturing is similar to that already described for 
the foregoing taluqs. 

Throughout the Kar.tgin taluq there is but a slight extent of really fair 
gracing land, and very little more than indtffcrcnt scrub jungle, almost 
the whole taluo being excessively stony and scry bleak and barren. 

The cattle are few in number, and are mostly fed within the \nllagc. 

When the early mins «*>• »- •» •*— * ' m and again sent 

to the Vdigor « • ie boundary with 

Kurnool, or to * . should they be 

very badly ofl I ■ 

In the Kanou.*ui uiuij, \ arsing systems are met with. The system 
prevailing tn the southern and coast villages assimilates to that of the 
neighbouring villages of Ka\ati i whilst in the northern ullages or those 
under the influence of the south-west monsoon, whercthe principal crops Land fallowed 
may be ftda jottnn and vartrn, and there is hardly any waste land 
common to the villages for grazing, and, moreover, no jungle at all ns a of trees, 
rule, it is usual for each ryot to retain part of his holding or puttah land as 
pasture. In a great measure this is permanently done by putting and 
Keeping under grass land bordering on streams or cut up by water 
courses, or land lying low and •<* *• » • * • • ■ . 


' > . • ...J utu aie i 

'•* buiim extent; and when finally cleared away, are of I 

considerable sire and value, wood of any description being very scarce. 1 
\K'tt VAts sJr.wAe *Ait ■gvvKmi -awi Vuvoor Vnt growth di Vrvt grass, tmi Vne i 

f iods they yield form good fodder foe cattle and sheep. The pasture I 
and held in this way is invariably dir ' * '* ‘ ’ 


generally 1 "■ 
in milk, i 
in milk an- 
* ing season - 
z a mind ary 
the Kistna 
cattle and ; 
lands set 


lands set . 0 tjui tyui; ana, during the rains, the 

working cattle are also fed with the husk and refuse leaf of the horse 
gram plant after beating out the grain, and likewise with that of the 
pessara, minttma, kandi,jind Bengal gram plants, which are carefully 

stoi-pd frv-*’ - se f rom the/e«Ka cobs is similarly pre* 

Mid, during the height of the ploughing 
with gram either jo nna or horse gram 
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Ongole or 


Cattle-food. 


Trade Jn 
cattle . 


or else with cotton seeds. The jonna is usually bruized and boiled, 
and the horse gram and cotton seeds bruized and soaked only. As 
the korra crop is threshed out during November, the straw is generally 
used up at once and not stacked, and after the jonna crop comes into 
ear, or early in the above month, the “ Badu” or young suckers, not 
likely to mature, are gathered for the cattle and given green During 
December the jonna is harvested, but owing to the pessara and kandi 
growing m the same field as the jonna, the cattle cannot be turned in; 
and often the jonnn thus left will shoot up vigorously a second time and 
is now and again allowed to mature, but more generally it is plucked 
green and given to the cattle These new shoots are termed “ Namu 
and after the pessara is gathered m January and the kandi in March, 
very fair feeding for the cattle exists in the jo««n fields Meanwhile, 
during January the vartga harvest will have been mostly completed, and 
the jonna and gongura sown in the same fields will also have been eaten 
down for the most part by the cattle As the hot weather sets in early in 
April, pandals are run up open to the east, but well enclosed to the west, 
to afford cover and protection to the cattle from the sun, and west or 
land wind. These pandals are formed of the stalks of the kandi, 
lamp od, cotton, and chilly plants. The same material is used to 
construct the walls of the sheas in which the husk and refuse leaf of 
the horse gram and other plants, already specified, are stored for 
the cattle during the rams As the walls of the sheds are run up, the 
husk is filled in, and the whole is thatched in with sazza straw. The 
straw stacks are generally on the same spot, and arc fenced off The 
working cattle are thus well cared for during the day, and at night are 
folded in the fields The whole of the cattle are fed on jonna choppa 
during the hot weather, and tintil there may be sufficient pasture, or the 
cows, etc , may leave for the distant grazing lands in other parts In 
Ongole the cattle are particularly well cared for and fed, and a Dir 
number of young stock and cows are annually reared and disposed of 
or the young bullocks are broken to work and supply any casualties 
amongst the ryot’s own ploughing cattle It will be observed that the 
s y stem of the northern talugs differs considerably from that of the south- 
— „ .4 t iv j . . * •• i ' 1 ’ ’ nd kept in the land 

t . .variably housed in 

cultivation tn the 

■ ' the ryot to have a 

■ . id of the season, to 

itinng the ensuing 

year, t ne stain ot tne sazza crop is not used ns provender for the cattle, 
as it is not nutritious, but is kept forthatching houses, cattle sheds, and 
the like, save in the wet villages Considerable herds of sheep and 
goats, particularly in the western taluqs, are kept. These flocks generally 
belong to the shepherds; but in many parts the ryots also own and^ rear 
a fair number. The wealthy and influential ryots of Neilore, Gudur 
and Katali and the southern part of the Kandukur tnluq are often 
extenswe cattle dealers as welt as breeders Gangs of men arc despatched 
each year through the IGstna aud God avery districts, often far north of 
the latter district or inland to Oumagudicm on the Upper Godavcry, ond 
they purchase and bring down large numbers of small bullocks and 
buffaloes The buffaloes and part of the small cattle are sold in the net 
* '■ . « • ■ ' f -lonths, 

. . . • - itched 

. ■ ■; * ■ , ■ ■ These 

. . . ■ . « -.The 


O. 551—94- 


LtStfr, 


'3 


He! lore Cattle. (//. T. /W.) 

OXEN. 

foregoing depicts the mode that has heretofore been pursued in pasturing 
cattle in Nelfore j but the measure* recently inaugurated, as regards the 
resen ation of jungle tracts for wood, and the separate assignment to the 
not* collective!) of the equivalent of 30 per cent, of the area in occupa* 
t'on as common’pasturage for the sillage, alter matters and curtail the 
privileges the ryots previous!) enjoyed, more particularly in the western 
taluns, where there is a considerable margin beyond the 30 per cent., 
which, if not required to be resenrd as wood, is row rented out m pasture 
farms. With the introduction of these measures the r)ots, however, were 
,» 1. ,«»»—— i*-. r— sr'-*" r- f.""** !■**. w v ’* u - r.s p»- u liar to this dis- 
1 ■ ” 1 ■ 1 1 • ■* 1’ f * ■■■ a d renders it more 

(in 1 ■ ■ ■ - ■ ■«• ■* ■ s. ;» 1 ■ , ■■ number of farms 

r ■' ■ a . . 1 -a .• ; : 1. • . ;■ ■mcrly, the farms 

.vc 1 ! c* • ■ I s t c ’ :* ■ 1. 

I Kew rules 
mrsrdtng 
arsxlne 
land*. 
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The objects of The Agricultural Ledger are — 

(1) To provide information connected with agriculture or economic products in a 

form which will admit of its ready transfer to ledgers, 

(2) To secure the maintenance of uniform ledgers (on the plan of the Dictionarj) 

in all offices concerned in agricultural subjects throughout India so that 
references to ledger entries made in any report or publication may be 
readily utilised in all offices where ledgers are kept , 

(3) To admit of the circulation, in convenient form, of information on any subject 

connected with agriculture or economic products to officials or other persons 
interested therein , 

(4) To secure a connection between all papers of interest published on subjects 

relating to economic products and the official Dictionary of Economic Pro- 
ducts With this object the information published in these Ledgers will 
uniformly be given under the name and number of the Dictionary articte 
which they more especially amplify When the subject dealt with has not 
been taken up in the Dictionarj, the position it serj possiblj would occup> 
in future issues of that work will be assigned to it 
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references to ledger entries made m any report or publication may be 
readily utilised in all offices where ledgers are kept, 

(3) To admit of the circulation, in convenient form, of information on any subject 

connected with agriculture or economic products to officials or other persons 
interested therein, 

(4) To secure a connection between all papers of interest published on subjects 

relating to economic products and the official Dictionary of Economic Pro- 
ducts With this object the information published in these Ledgers will 
uniformly be given under the name and number of the Dictionary article 
which they more especially amplify When the subject dealt with has not 
been taken up in the Dictionary, the position it very possibly would occupy 
in future issues of that work will be assigned to it 
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(u ) TtllapnUt . . 

(U) Utfam, harungbantu 

( 13 ) Aiwfam 

( 14 ) 1 frrapatU , 

tVnJTit Cottons— 

{ 15) D/tt, Dtulltr, Jrthayt . ... 

( 16 ) ...... . 

( 17 ) Kherdja ... 

(15) JJerea ..... ... 

(19} Burd)a .... . 

(ao) NurdH . .... 

Cottons of the Central Provinces Berar and Kfiandcsh— 

(3l) Nagpore Cotton form A, Khamlwa and Khangauai Cotton* . 
(22) Nagpore Cotton form B (Bam) 

(23} Vfttadt A alii Belatt, Atman, .Valina , 

V“»njab Cottons— 

(24) Rawalp ndi Cotton . .... 

(25) A’orma ... . ... 

(26) Bagar or H dtm Cotton . . , 

Cottons of the N'artMtfst Provinces — 

(27) Cawnpore Cotton , 
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INTRODUCTION. 


In the following notes an attempt has been made to describe botamcally 
some of the leading forms of Indian cultivated cotton The descriptions have 
been made from living plants and not from dried specimens 

My attention was first drawn to the stud) of the cotton plant by the appear- 
ance of the article Gossypium in the Dictionary of Economic Products. 
Dr Watt, who I understand is more especially responsible for the botanical 
portions of that article, points oat, m the opening paragraphs, that the greatest 
confusion exists with respect to Indian cottons, and that, though cultivated 
forms are numerous, very little is positively known about them 

Considering the importance of the plant from a commercial standpoint, the 
effort th3t Government has made to improve the staple, and the interestin'* 
nature 0 ! the subject, from a botanical point of view, it is surprising that so 
little attention has been paid to the relationships that erut between the In dun 
members of the genus Gossypium. A considerable amount of discussion has 
taken place regarding the number of species of cotton found in the country, but 
since Roxburgh penned his descriptions of the cottons of Bengal, few fresh 
observations have been recorded m this country and no one (until Dr Waff took 
up the question a second time, some three jears ago) has attempted a compete 
cenjus of the forms of cotton cultivated in Indu. 
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Rajputana Cottons— 

(23) Jeypore Cotton form A , , 

(S 9 ) Ditto ditto f) 

(30) Wild Cotton of Mar war , 

Sind Cottons— 

(31) Hyderabad Cotton . . . 

(j2) G. Stocks;/ 

(33) Persian Cotton from Karachi . 
Assam Cottons— 

(34) Sungai 

( 35 ) Mkoga Kafia . 

(36) Khanta . . , , , 

(3;) Kunm* . 

(38) Shel Cotton . * . . 

( 39 ) Vkynphad . . ( 

(40) Kit Cotton . . , t 

JSJjarftJJaneous Cottons— 

(41) G. arboreuw .... 

(42) G baxbadense 

(43) G, hirsutum .... 

(44) G. religiosum . . 

(45) G. brasiliease 

The Improvement of Indian Cottons 
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Illustrations Of common types of Leaves and Bracteoles m Indian Cotton. 

jr,g I G. lierbaceum Leaves and bracteofeof Broach and bracteoles 

of Bengal D g si cottons to face page . ... . 1 

F,g 11 G neg/ectum Leaves and bracteOle of Kberdya cotton. Sracteole 

cl C’awnpo re cotton to face page ...... lo 

Fig Ml G. mdicum leaves and bracteOlccf Nsgpur cotton form B (Bo»i) 

to face page ... 12 

Fig. IV G roseura Leaf and bracteole of Uhtha Dracteolevf Nimari to 
face page . • • ’ . ' * ’ ’ 
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Descriptions of certain Indian Botanical Forms of Cotton ( Gossypium ) by 
T. H MIDDLETON, B 8c, Professor of Agriculture, Baroda College. 


INTRODUCTION. 


In the following notes an attempt has been made to describe botamcally 
some of the leading forms of Indian cultivated cotton The descriptions have 
been made from living plants and not from dried specimens 

My attention was first drawn to the study of the cotton plant by the appear- 
ance of the article Gossypium m the Dictionary of Economic Products. 
Dr Watt, who I understand is more especially responsible for the botanical 
portions of that article, points out, m the opening paragraphs, that the greatest 
confusion exists with respect to Indian cottons, and that, though cultivated 
forms are numerous, very little is positively known about them 

Considering the importance of the plant from a commercial standpoint, the 
eSort that Government has made to improve the staple, and the interesting 
nature of the subject, from a botanical point of view, it is surprising that so 
little attention has been paid to the relationships that exist between the Indian 
members of the genus Gossypium. A considerable amount of discussion has 
taken place regarding the number of species of cotton found in the country, but 
since Roxburgh penned his descriptions of the cottons of Bengal, few fresh 
observations have been recorded in this country and no one (until Dr Watt took 
up the question a second time, some three years ago) has attempted a complete 
cenfus of the forms of cotton cultivated in India. 




For four years I have cultivated cottons, obtained from correspondents m 
iff parts of India, on the College Farm, Baroda, and I have thus become 
acquainted with a large number of forms, and have had opportunities of studying 
their behaviour in different seasons and on different sods The descriptive 
notes which I have put together here, at the request of Dr. Watt, will, i hope, be 
found accurate, the) have in most cases been verified on man) specimens of 
eich form. For a thorough differentiation of the various races, the plants 
woufd have to be studied as Geld crops, and, except m the case of the Gu/arit 
forms, I have not examined the Indian cottons m their native districts I have, 
therefore, had to attempt to dtscount the effects of a foreign soil and altered 
climate upon plants coming from other parts of India, but, I venture to think, 
that I have fairly successfully indicated all the more important distinctions 
between the different forms 

The following remarks on the effects of sod and climate on the habit and 
structure of the cotton plant may assist readers in cases where discrepancies exist 
between my descriptions of the plants received from a particular district, and the 
actual characters of the plant as found growing m that district. 

Habits Soil affects the sire and general appearance of the cotton plant to a 
very great extent On sandy loams and well-drained land most cottons are tall, 
tax m habit, with long, weak, spreading branches, on clay and badly drained sods 
they are small bushes with short branches 

Ham —These are not perceptibly affected in the first season by a change of 
sod and climate 

Stems, Petioles & Peduncles are affected m sire by a change in habit, but are 
not otherwise altered by a change of sod 

Leans, Stipules &* Bradeoles are greatly affected in sire, and the first and last 
to some extent In conformation, b) change of climate These leafy organs are 
very different in a moist atmosphere from what they are m a dry, and herbarium 
specimens may be misleading if, eg , some are made in the monsoon and oihers 
vo. the dry season The sinuate character of the leaf of the G. berbaceum series 
of cottons is only marked in the monsoon, and the extra lobe of the G arboreum 
senes vs more common and more marked during this season than it is afterwards 
The btactcolea of the annual and shallow rooted cottons dimmish markedly m 
s,vtc as the hot season advances 

Piemen — These do not alter perceptibly In form or colour by transference 
to a new district If the plant is healthy the flowers wilt be normal , but like the 
VwaVcoles they diminish in size late m the season 

Balk — The bolls also become smaller especially on light soils, as the hot 
season advances, but those that form early m the season should be true tokmd 
whether gtown on clay or sandy soil 

— In those bolls which mature well, the size or number of the seeds is 
not affected during the first season by a change of soil and climate 



V 

Lint — The fibre, more than an) thing else, is injurious!) affected by change, 
but m) jemarks on the qualit) of the staple are of little practical value, in many 
cases I have omitted a notice of it altogether, The commercial value of the 
cotton produced by each district ts well known, and as my object in growing the 
plants was not to classify the staples, but to ascertain the botanical characters of 
each form, the failure of the plants to produce good cotton is of less importance 
than at first sight it might seem to be 

The cottons experimented with were general!) grown on a sandy loam 
sod, freely drained The majority were also grown on a badl) drained and 
heavier sod The seed was sown at various periods from the beginning of June 
until the beginning of August and the plants were allowed to occupy the ground 
until they died in the hot weather Manj of the later forms that lived 
through the hot season were permitted to shoot again in the second monsoon 
Cottons planted at the beginning of June were irrigated until ram fell With 
a few exceptions none of the varieties were irrigated at other seasons 

The following table shows the rainfall at the College Farm for the monsoons 
of 1891, 1893, 1894, and 1895 — 


RAINFALL 



Month 



I 





W 


I V«r 

V«ar 




iSgj 

‘8m 

1S94 

>895 

June 

f First 

forln gt t 

81 

I 11 

44J 

■53 

(. Second 

ditto . . | 

2SJ 

it 29 

7 66 

2 91 

July • 

r First 

ditto 

5 26 

1 H44 

13 99 

•46 

t Second 

ditto ♦ 

3 68 

3 32 

13 38 

*3 43 

August 

( First 

ditto 

357 j 

3 80 

Ss 

657 

(. Second 

ditto , 

78t | 

266 

268 

79 


r First 

ditto . 

1068 

4 70 , 

962 

* 74 

September < 

[ Second 



» 

ditto . . 

2 70 

ijl 

1 323 

37 


• First 

ditto . 





Ociober 3 

’ Second 

ditto 

21 


6 36 

toy 


f First 

ditto . 





November 

(. Second 

ditto • 








37 59 

4i 33 

62 63 

27 9* 
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The following is a list of the cottons I have grown and examined, as also of 
the districts from which the seeds were obtained — 


Name of Cotton 


Districts from which seeds 1 Po „ 

were obtained j ra B e 


Gujarat Cottons 


II 

D liar war Cot 

tons (S Mara> 
tha ) 

III 

Madras Cottons. 


VI 

Bengal Cottons 


V. 

Cottons of Central) 
Prosinccs, Beni 
and Khandesh 


Desht Cotton of Broach or 
Kahnamt Kapas, 

Goghart Kapas, , 

Gundi Goghan Kapas . . 

Ambit Kadas , , . 

Sakalta Kapas . , 

Desht Cotton of Kathiawar 

Wild Cotton of Kathiawar 
Lalto Kapas . . 

Kanvt or Kctnput Kapas 
Wagrta Kapas . . 

Mat hi a Kapas . . 

Hybrids between Mathia and 
• Kanvt 

Roji or Jaia Kapas 

Coompta Cotton . 

Saw ginned Cotton 

Tellapatit . . 

Uppant karungkanttt, Cotton 
Madam Cotton . . 

Yerrapatti « . 

Karungkanttt Cotton * 

Dest Cotton of Sarun , 
Distlla Cotton of Sarun 
Jtihayi Cotton . 

Bhoglla Cotton . 

Kapas • . • • 

Chandapava • 

Bhoglla « * y 

Kherdya Kapas 

Nurdh 

Borea 

Burdya, 

Malgacha (G hirsutiim). 
Norma (American Cotton) 

Bant ... * 

J«r 

Ntmart • * * 


Broach, Etola, Mngam, 
Palej, Dabhoi, Kim, 
Nawsan 

Jambusar, Etola. 

Etola 

Ambli (Dhollera District) 
Dhollera District 
Bhavnagar, ^ahtana, 
Amreli, Junagardh 
Pahtana Rajkote 
Bhavnagar, Pahtana Dhola, 
Botad Amrelt Junagardh 
Botad, Wadhwan, Dhrang 
adhra, Morvi,Viramgam 

Bhavnagar. 

Baroda.* 

Dharivar. 

Ditto. 

Bellary, Kurnool 
Tmnevelly, Coimbatore 
Coimbatore 
Kistna, Kurnool. 

Tin neve! ly. 

Chupra 
Sewan 
Gopalgunj 
Sewan, Gopalgunj. 

Burway and laree, Lohar- 
dagga 
Lohardagga 
Ditto 


Gopalgunj and Sewan, 
Sarun 

Central Provinces, (grown at 
Nagpore I arm) 

Ditto (ditto) 

Central Provinces Nrnur 
District, (grown at Nagpore 
Farm) 


3 

tb. 


• I have th % cotton in many districts, it grows cserywWa In the country lying 

between Uarodi and Ahtnedabad. 



Naur or Cotton. 

Districts from which seeds vimt 
obtained 

■ 



Kbindwa. 

<2 


Koftl Btlati 

Akote 

13 


Varadt .... 

Bhosawal, 

tb. 

VI. 

Khingaum Cotton . 

Khangaum 

13 

Cottons of Pan- 

Norma (G. arboreura) 

Shahpur, Panjab. 

»4 

jab, Nt>rth* 




West Prov- 

Bajvara .... 

Ditto ditto. 


inces, Raj- 




putana, and 

Scn;ar or Cottons of North- 

Ditto ditto. 

rj 

Sind. 

Western Provinces, Watnt 




Kopas, 




A 'a fas . * 

Rawalpindi. 

>4 


Ditto .... 

Amballa 

lb. 



Ditto 

ib. 

VII. 


Saharanpore, 


Cottons of N.-\V 

Ditto • . 

Cawnpore 

16 

Provinces. 




VIM. 

Ditto .... 

Jej pore. 

ib. 

Cottons of Raj- 

Wild Cotton 

Marwar. 

*7 

putana 

IX. 


Sind 

tb. 

Cottons of Sind. 




X 


Hyderabad. 


Assam Cottons . 

Bungai . . . . 

Habiganj, Kanmganj, and 



Bhoga Khafa 

bibsagar 

'1 



North Cachar 

ib. 



Dilto, 

ib 


Shft . • 

C3kbnnpur 

tb 



Khasi and Jamtia Hills 

tb 


k4 .... 

Garo Hills’ 

20 

XI. 




Miscellaneous 

G arbweum- 


lb. 

Cottons, 

G. herbaceum (Persian 

Karachi. 

j 8 


Cotton) 




G. religioscm. 


31 


G braslheose. 


22 




-i\ 


G roanoma 

Sea Island and Egyptian va- 




rieties 

20 


G busuturo 

Many American cultivated 




varieties { 

tb. 


Okra-leaf Colton 

Afabama, U. S. A. 

S 


In (he matter of nomenclature, I ha\e followed the classification of Todaro as 
explained jn the Dictionary of Economic Products I have, however, used the 
old name G. herbaceum for the plant which he isolates as G. Wigbtianum, 
as lam unable to accept the distinction which he mates between these species. 
From my own experience in growing Indian cottons, I think that Todaro has 
named far more species o! Gossipium than actually exist The only species 
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Descriptions of Indian 


GOSSYPIUM. 


Descriptions of the 


|-inch to i inch in length ; seed-cotton generally yields *■*— ie ner r Pn t 
clean cotton. p tenc * 

Hahitat and Season . — This cotton is cultivated in Nan sari, Surat 
Broach, and part of the Baroda districts and in the Rajpipla State. It 
grows on black clay soil ; is son n in June, just before, or just after, the begin- 
f 1 ‘ ~ ’ er and to 

1 ’ onths. In 

| ‘ ‘ the end of 

* ‘ , acre. The 

c _ t s rank first 

s . . o 1 . ■' . * 1 ' Gogh art, 

which occurs in a fen districts, Ka I nanti cotton is pure. Roji plants 
occasionally find their way into the fields, but they are easily distinguished ; 
and the cultivators remove them, even if left they do no harm, for Ron 
produces very few bolls in the first year and these not until after Kahnami 
cotton has been picked. 2 have never seenjcottons of the G neglectum 

C . , • - n - *■ -“'-is. 

‘roach produce the best, and the 
worst, forms of Kahnami cotton 
The difference in quality depends mainly upon the soil 

(2) Goghart Cotton is a distinct race of the Kahnami cotton, grown 
on both sides of the D/iifdar river between Baroda and Broach, and also to 

* “ '*■- " c *-*- f * — "" r 1 r-'i Kahnami, 

■ ■ junction of 

■ " til the bolls 

„ . Jrni points 

of difference 

(1) The whole plant is more robust than the ordinary Broach cotton; 

this is chiefly because the soil on which Goghari is grown, 
is better drained than the clay soils which yield Knhnamt ; 
when the two plants are grown together they are similar in 
habit. 

(2) The bolls are globose and larger than those of Kahnami . The 

segments of the capsule are very broad and usually do m>t 
recun e when the fruit is ripe 

(3) The seeds are larger than those of Kahnami, are darker in colour 

and have more fuzz 

(4) The wool adheres more firmly to the seeds, is whiter, crisper, 

coarser, and more abundant The w oof surrounding each seed 
separates readily from the wool of the others and does not 
'cling 'as in Kahnami . The percentage of clean to seed- 
cotton is high, usually 36— 3S and in some samples 40 per 
cent. 

Origin . — When 1 first met with Gogh .1 ^ '' 

a cross between Kahnami and Roji (the ■ ■ ' ■ ( • 

on loam sods at the junction of bine, • ' 

assumed the tall habit of Roji, and— tho 

•u„ v«w P» Kahnami — the staple was " " . ...... 
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which the Broach rv ots found peculiarly adapted to certain soils The 
Goghart plant shows no trice of G. arboreum descent * 

Kahn ami, that, except for the 1 

I should have thought jt ■ 

ZVxf'i ancestor Since its *■ ’ * 

for at least 20 years), G ; 

suits a soil on which A'»f - , tanti is 

much the more ■ „ , unless 

care bad been tik • . ■ _ *. vkJ a»aie, Goghart would soon 

have been lost *> considerable number of cultivators regularly 
'elect their Goghfri seed, but the majority content themselves with 
getting it from the money -lenders, and since the introduction of steam 
gm5, seed so obtained has been very impure 

Fields of pure Goghart exist m some villages, but thev are compara- 
tively rare, and all the crops I hue seen have been mixed Goghart and 
Kahnamt seem to cross readily Plants intermediate between the two 
types are verv common 

(3) Gumlt Goglutrl — A cotton known as Gtittdt Goghart is occa- 

sionally met with near Biroda This plant has smaller and more numerous 
bolls than Goghart proper, and the cotton .« *•«» - * believe it 

to be merely an mte*-'"- » . 

(4) Jxtilo Cottt . soils in 

the Ahmcdabad dn‘ ■ evelopes 

into a tall pvramidi sinuate leaf-lobes 

than the type • It . .aspects the plants ire the same, and it is 
doubtful whether Lalto is even a variety of Kahn mu. 

The name Lalto is, m Kathiawar 

hangs down (sahva-hke) when 
of which remain closed, *0 thal 
and the Ahinedabad district th 
‘ametall form is grown m the 1 

The * .* 
difler mo 
to mercha 

coast nea ■ , ^noiiera. 

Ambit was described by the merchant wl o sent me the seed as a 
class Dhollera colour, staple and outturn 
Breach Salalta is *•"' ~ 
on account of the h 

(5) Deslti or uf' m 

the variety most fre , 

Bhavnagar, Pahtan. * ‘ „ „iie siihy staple, little 


Desht ” 
which 
known 

u growing on the Kathiawar 


and the Desht of Broach are exceedingly slight W hen grown under the 
same conditions the former is 3 smaller plant, with the narrower leaf lobes 
and fewer hairs of Ambit . it is in fact a connecting link between ordinary 
Broach and the Dhollera Lalto It has the habit of the former and the foliage 
of the latter. In these three forms the bolls, wool and seeds are alike as 
regards shape, stlkmess and size , but the commercial value of the staple 
varies from place to place under the slightly different conditions of soil, 
climate, and cultivation 

(* The behaviour of cotton is an example of a general rule Tap rooted plants I 
run far more to stem and test on light <oils than on cbj Tur (Cajanns indictiS) 
is another familiar illustration of this fact ) 

G. 381. 
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Descriptions of the 


(6) Kanvl or Kanpuri cotton is grown all oxer Southern Kathiawar 
and, as just noted, it is rapidfy ousting the Desht 


This formis said to have come from the north of India within the 
last ten or fifteen \ ears : hence the name Kanpttrt. In general appearance 
it closely resembles the Desht, it differs (i) in being more robust, (2) in 
having the Jobes of the leaves broader and less sinuate than in Kathiawar 
Desht and similar to the Ieaf*Iobes of Wagrta * (3) the bolls are frequently 
4-cdled and are globose. 

Description —The bolls, wool and seeds of Kanpun closely resemble 
those of Goghart the only difference being that the bolls of the former are 
smaller and smoother than those of the latter Kanpi ir i is to Kathiawar 
Desht what Gogh an is to Broach Desht . Commerciallj it is less xatuable 
than Goghan, because the conditions under which cotton is cultnafed in 
Kathiawar are inferior to those of Broach. 


plant for traces of its connection w ith the cottons of this family, but, except- 
ing the larger seeds and coarser wool (which are not necessarily evidence 
of affinitj ), the only thing I ha\e noticed is that the middle and two side 
nbs of the leaf of Kanpun are more frequently furnished with glands than 
in Broach Desht The cottons of the G arboreura group generally have the 
three nbs r ■ 1 “■ — ?n more 

than one r ■ ' North- 

West are ■ 1 which 

Kanpun ditters 1 

of what might b * 

leaxed cottons 

the boffs of the former are short ovate, with a verx short obtuse point 
ending in a bristle. Theonlj cotton 1 know of in Northern India, which 
at all resembles Kxapun, is » \anet> described as Bengal Dest (No 15) 
This cotton, like our Gujarat annuals, belongs to the G herbaceura senes, 
and this or some similar G herbaceum cotton of the north may possibh, 
but I think improbably, ha\egi\en rise to the Kanpun of Kathiawar 

xrathia Cotton -The narrow-Ieax ed and white-flowered cotton, which ts 


*- » -r * *’•»« •nn idVOUl Willi l lie LUilit-nOla 


war. The name seems to inQ*>- ..u* , - , . T , . . , 

district King to the north of the Runn of Cute h The most typical 
forms of U'orria are found in the north of Kathnwtr, on the south shore 
of the Runn ; southwards its character changes and it becomes \cr> similar 
to the Kanfiun variety , j , . 


'cordati! l!al( segmented or less t lobes ot He to braid onte, con- 

G. 381. 


Colton Plants* 


$ 


Chief ColUrated Cottons (T It MtHlelon) GOSSYPIUM. 


stricied at the base , the lobes of the leaver on the jemnger branches are 
braid, obtuse, md not constricted at the base Stipule t \ inch linear 
acuminate, thov; on peduncles unequal as in Z>fj/n BracteoUs less than 
half the length of the corolla broadl) otate, cordate dentate or sub 
■*- * - •*- • • n hi, spreading as the 

■ ■ ■ cs is seen in all the 

■ ■ ■ ll'ai xna, where thev 

■ Flozctr as in Dtshl, 

■ 100th globose, mostlj 
t « y arc forced open b v 

Land after harvesting the cotton , wool wh tc, coarser than Broach , seeds 
medium, size 5—8 in cell covered with jellow to brown \chet 
Habit tf and Seasons — The plant requires less moisture than the varieties 
described above It takes eight mowtfmo ripen l has c grown UWrs« cotton 
for three seasons md have obtained sped from five districts in Kathiawar 
The characters above given are those of the more northerly growths , 
Seed from Botad, which is on the borders of tl e kanvt growing district, 
produced Wagna cotton that much resembled Kanvt 1 


uioacu uevn trail mj ot the xaneiics vet described 1 consider Wo grin 
like the more hirsute Kahnamt to be descended from a C herbacenm 
ancestor, and that present differences are due to the different climates in 
which the plants have been cultivated 

I further think that the cross ng of Wagrt » with Desht has produced 
the round boiled, and coarser fibred varieties known as Kanpun and 
Gogh irt The segments of the boll ire much alike in all three cottons 
1-- «r » .v, r — ' *- • * ing and 

- - (except I 

(8) Hojl or Jarla Colton.— This is a perennial, cultivated upon 
light soils in northern Gujarat 


cnaracier, are very uistu it Mem wood) Dencatn and cinereous or with a 
brownish tinge, joung parts herbaceous green and red where exposed 
to the sun Leaves cordate, mostly 5 Iobed, half segmented , lobes ovate 
acute to acuminate, narrower than the lobes of the leaf of Kahnamt some 
what constricted at the base , large extra lobe frequent in the sinus on 
either side of the middle lobe, margins not sinuate, leather)’ dark green 
in colour, glands usually on three ribs Petioles about as long as the 
leaf blades thickened at the base Stipules small £ inch to } inch falcate 
rne on secondary or tertiary 
3 on each branch Peduncles 
toothed, sometimes entire, 

* l 1 ,• * - ovate acute, half as long’ as corolla 

1 at base truncate or subcrenulate 

1 ■ pie centre, rapidl) turning pink on 

■ mostly 3 celled, tngonous in cross 

section, ovate acuminate, opening fully when ripe Seeds, 5—7 in each 1 

G. 381. 
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COTTOSS ! cell, cohered ttith greenjsh-grav luzz , »oo! adl-j-rg fimh. »h«ej .unit 
i poor, short, and harsh * * 

Halt tot and S ason — This cotton is cultivated as a mixed crop, one row 
beiti" sown between ten or twelve rows of some ctreal in the hrstseas in 
it \ lelds little o'- nocotton, in the hot weather it is cut down to within 
1 . ’ " it grows luxuriant}) in d 

1 T/it cotton of subsequent 

- , L » I ' nd, and the plant is usually 

j rooted out at the end of the third or lourth season but it is occasionally 
allowed to grow for sitor seven years When growing wild in hedge 
row s the cotton turns yellow, and very short in the staple the fuzz at the 


taken for a cross It strv nglj restmbles G arboreum, the chief difference 
being i yellow flower and the ibsente the marked reddish tinge pus 
I scssed bj this species 

ftojx would appear to ha\e became posstesed of a j el low flower within 
the past too years, lor when Hove w is »» Gujarat the perennial cotton 
i which he found bung cultivated in prtu^cl) the same way m which Rojt 
is cultivated now, had a red flower borne of our best Gujarat cultivators 
' arc said to have tome from the north of India in the i;th century, and it 

I is possible that Hove s red-flowered cottor may have been brought from 

the worth bv them , a red flow etc- * * M ’ 

j vated in the Punjab at the prcsei 
{ wild cotton found by Dr llattin 

I from Marwar'to the Poonn I arm where it was cultivated as o Vviguuauuni, 

| Tod , which »t vs not 

* (The adiritted «iroihnt) of the* will rhnts surely points to Hie r being a du-tinct 
species but see 1 oo* note, page hi tor j 


Concluding Remarks on GimRvr Cottons 

‘I he above arc all the varieties of indigenous cottons 1 hai-e found 
cultivated m Gunrat 

In the local Gazetteers a number of names arc given, and these are 
quoted at pages 6} and 64 of Vol IV of the Dictionary of Economic 
Products home of these names I have not heard used , but I bclicye 
that all refer to one or other of the nine v ancties described here, or to a 
foreign cotton 

The fditor of the Dictionary quoting the Broach Gazetteer mentions 
Laho t 7 aria, Roji. ami Aunt 1 l have not heard the name • lafto * 
used b\ Broach cultivators ZPi» cotton is always called D *ht u r 
A* 1/1M91 11 in this district The name ( Zu/it> y is used in Ahmedabad and 
Kathiawar 7 «r*tand Rojt nrc the same t \arma is of several kinds 
G batbadense U the most common j KtJntjr cotton G. brasillexue, and 
true A’umi. G.wboteum, are comparatively rare 

Viramgam in aatd to grow ?tfcjnr this is a name f do not kn »w, 

\ iranigam does grow H’gn 1 non / 0I1 

Rh 1I1 1 cotton simply > tan* it c 
trut at the 1 eid < f tie Gulf of Car } 

, . . II .rlf hi,, 1 

VI I I I 

le« , 

IU ar 

al*>yri < r Artn/‘3»»* »nd t 

tfe sin he )rfnf«rl him i 
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Cotton Plants. 


Chief Cultivated Cottons. GOSSYPIUM* 


II.' — COTTONS OF THE SOUTHERN MARATHA COUNTRY. 

(q) t'oompta Cotton.— This cotton did not develop well m Baroda' COTTONS> 
the plants were {on -branched bushes, 12 inches to 18 inches high and 
closely resembled small plants of Broach Desks. The seed was pure and 
all the cotton was of one variety. 

Description — Stem, petioles. See., very hairy; stem herbaceous,) 


peduncles uite4u.11. 1 uil leitgui 01 uie leat-tnaues. Peduncles 

very short Bracteoles small, dentate, or mciso-dentate, ovate. Calyx 
crenulate' Corolla twice as long as bracteoles, opening fully, yellow with 
deep-red patch at the base Capsules small, 3*cellea, ovate. Seeds with 
yellowish-gray vehet. 


grew at the farm were weak and puny, but showed no trace whatever of 
hybridisation with G herbaeeum 

HI— MADRAS COTTONS 

(11) Tellaputtl . — Seed of this vane!) was received from Bellary and 
Kurnool The seed appeared to be mixed, some being coxercd with a 
short gray fuzz and others being naked hkc the seeds of Bourbon cotton. 


following description stands for both f 

Description. — Low-branched bushes, much resembling small plants of , 
Broach Dtshi , stem, branches, petioles, leaf-rabs and peduncles xiilous J 
Young leaves covered with branched and stellate hairs , older leaves moder- j 
ately hairy. Stem herbaceous, green. Leases cordate, 3 — s-lobed, palmatifid j 


together at the ends of secondary branches Boll small, 3—4 celled, acute j 
to acuminate. Seeds, 6—8 in cell, small rounded or o\ate, almost or quite 1 
free from \elvet W--' - JL — ■■ 1 * *- - L * *• " 

Ongm — Tellap . ... ■ / ■ ■ 

and there can be nr . ■ ' 1 ’ 

Apart from the s ■ .• . . 1 * , 

to growth under unsmtable conditions) the most noticeable distinctions J 
between Broach and Bellary cottons are, (1) the occasional naked seeds of 
the latter, and {2) that the older stems of fellapntit are n>uch more thickly j 

t'i I ■ . I . • 
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. The seed of Uppam was mixed to a small extent with seeds of the 
Nad am variety. 

l '~“ ****■“• t_ ' u * ' e a poor and degenerate 

^ ^ 1 ' with those of Nadam 

dark-green foliage and 
deep-red stem and branches. In the bud and on the ribs and 
mesophyll of the youngest leaves there are numerous small neat 
stellate hairs, these fall off quickly , full-grown leaxes have few hairs and 
old loaves are glabrous. Glands and glandular dots well marked 
all oxer the plant. Stem strong, erect, branches numerous ascending 
Leaves, slightly to distinctly cordate, 5 lobed, palmatifid ; lobes ovatc- 
acuminate to ovate pointed ; margin® not waved; sinus not bent up in a 
fold ; extra lobe pretty common, blade as long as broad Young leaves 


ary and tertiary branches BracUcles separate almost to the base, 
small, ox ate to triangular entire or toothed, enlarging slightly in the fruit, 
much like those of Rojt Caljx moderate!} large, truncate to crcnulate, 
glands at the base marked. Corolla medium size, more than twice the 
length of the bracteoles, bright yellow- with a purple patch at the base, 
pink on outside in bud and rapidly turning pink on passing maturity. 
stigma cglandular, consists of 3—4 bands, often much twisted, usually 
projects about half an inch beyond the stammal tube. Capsule, 3 — 4-cellea, 
elongate o\ate with a short point. Seeds 6 to 7 in cell, medium size, 
thick, fuzz gray; wool white, snort, firmly adhering to the seed. 

Origin — In habit, in the nearly glabrous character and In the colour of 


common stock. Annum, nut i\ojt, is 4 puuuiiui, n 


enlarging greatly «n frui ' ’ . * * ■ 

Plover m yellow with pur; * ‘ *, • \ “ ■ ' ' ‘ 

sire, 3— 4-cellcd. triangular acuminate. Seeds small greenish , fuzz, ovate j 
wool short in staple, silky with a reddish tinge 

Onfifi —Yerrapatti differs from Nadam . its nearest Madras relalno 
as fol|o«s»~ 

(0 The stems and branches are not markedly red. 

(j) The foliage is paler green. 



Cotton Plants 


Chief Cultivated Cottons. (T 11. M,d Helen) GOSSYP 1 U 


(3) Stellate hairs 3rc more numerous both tm the young and the old 

leaves. 

(4) The bract coles enlarge much more m the fruit 

(5) Calyx very shallow and cup shaped 

(6) Bolls arc long triangular, acuminate 

(?) Seeds are smiUcr and covered with a greenish fuzz 
(8) Cotton has a reddish tinge 


IV.— BENGAL COTTONS 
(15) X>cs{ from Chupra, Sarun- 

Description —A robust pyramidal bush standing 3—6 feet high, 
stem erect, much branched; branches ascending, woody below, 
younger parts and petioles, feaf-nbs, Ac, villous, but less hairy 
than m Broach cotton ; reddish below ; young parts green Leaves when 
young thickly felted with delicate branched stellate hairs , full grow n 
leases less hairy than in Broach, and old leaves almost glabrous, dark 
green in colour and leathery m texture , base cordate, palmaitfid, some- 
times almost pilmatipartite, 5—7-I0 bed, lobes o\ate (narrower than m 
Broach) acuminate or acute, constricted at the base , sinus rounded, with 
rarely an extra lobe , midrib glandular {side ribs very occasionally have 
glands) Ft {tales vary, usually, a little shorter than leaf-bhdcs Stipules 
linear acuminate, falcate when drying Hovers borne on secondary or 
tertiary branches, several on each branch Peduncles short Bracteoles. 
medium to large, deeply cordate, broad ovate, lacimate , ears large, not \ 
enlarging much in fruit (The bracteoles are like those Figured m 
Todaro’s Monograph as those of G herbaceum ) Cot) x crenulate frequently j 
with two teeth Corolla twice as long is bracteoles or less pale yellow i 
with red patches at the base Stigma 3 flat united bands, with doable 
rows of black glandular dots between each Consult elliptical to globose 
with a short point, small, 3 — 4 celled cells 3— 5-seeded Seeds small with 
a very short, or with no beak on thehilum , fuzz thick white on surface, 
greenish underneath , wool short, weak and scanty 

Ortgtn — This Best cotton of Sarun is closely allied to the family to 
which the Gujarat annual cottons belong It differs from Broach mainly 
in the following points — 

(1) The stem and branches are stronger, so that the bush is more 

regularly pyramidal 

(2) The leaves are dark green and less hairy 

(3) The bracteoles are larger, thinner and more deeply gashed 

(4) The bolls are smaller and have fewer seeds m each cell 
fs) The beak on the hilum is much reduced 

Best cotton resembles closely the G herbaceum var mlcrocarpura 
of Todaro, but the extra lobe in the leaf and the narrow leaf-lobe w hich js 
marked in some specimen' point to a trace of G aboreum in its ancestry 
Dmlla cotton seed sent to me from bewan, Sarun and Jelhayt from 
Gcpafgunj, Sarun, produced plants identical with the above 

(t6) Bhoglla or Mltogola Cotton , — hour samples of seed bearing 
this name were sent to me, two of these produced the white-flouered cotton 
described as Nurdki (No. 20) the other two from Sewan and Gopalgunj in 
the Sarun district produced the plant described below. 

Description —Pyramidal bushes resembling m general appearance tbe 
Best of Chupra. Stem red , y oung parts less hairy than m last ; simple 
hairs on petioles, ribs, Ac , youngest leaves covered with stellate hairs 

G. 381. 




10 


Descriptions of Indian 


GOSSYPIUM. Descriptions of the 


BENGAL 

COTTONS, 


cells 6 — 8-seeded Seeds very small, short beak on hilum, fuzz dark- 
gray, wool white, firmly adhering to seed, scanty, poor staple. 

Origin — Bhoglla cotton seems to hybridise with Dest, for several 
doubtful and intermediate forms grew among the Bhogalla plants , the 
seed, • ~ * * r ^ 'gun} 

(. , ' ' Bhoglla 

variety, "the bases of the lobes are scarcely at all constricted and 
three ribs are usually glandular 

(2) The bracteoles are coarser than in Dest, are more triangular and 
are entire or sub entire. 

(37 The peduncles are extra.axillary. 

U 1 I he flowers are larger. 

(5) The calyx is toothed. _ 

(6) The bolls are ovate, pointed, not globose as in Dest. 

(7) There are 6—8 seeds in a cell, not 3—5 as in Dest 

Bhoglla cotton oreserts many points of resemblance to the Rvjt of 
Gujarat and the Nadarn of Madras, and is the Bengal representative of 
the cross aboreum herbaceura cottons 

(17) A 7 ierr/»/«, — from Lohardagga* under the name of Kopas, and 
from another district under the name of hi her dj, a 1 received the seed of 
• • — 1 - -> — i>-» ~ t.»„ aA a Ka^ below. 

to 2 feet high, 
oach cotton and 
number of hairs. 
-7-lobcd ; lobes 
1 J ‘ L —•’times an extra lobe; margins 
. • • ’ , > r.l .1 r < 

large, broad and unequal , ■ • ■ ’ 

Bracteoles sub-entire, mor * ' ' 

almost to base, narrow triangular, acute, not enlarging much in trim. 
Calyx toothed, with marked glands at base Corolla medium size, yellow 
with detp.purnic patch at base, rapidly turning pink on withering. Boll 
long pointed, ovate acuminate, 3— 4-ccllcd. Seeds small j bcalc vefy snort , 
fuzz brow rush or greenish 

■ - •- . * t t-.i-M, a follon seetli from 

, h a yellow flower 

« . . « Mna< were (Kca- 

- a ■ iple, (j) Bkoella 

, n „ . ■ ac must Jme l*cn 

, . . . I he rc«l flowered 

■ jtlier yiifctieaare 
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Origin —This cotton is different from any of those hitherto described 
It is Todaro i G. ueglectum 

Forming connecting links between Kheriya and Dest, there are two 
Bengal cottons which came to me with the names Bart i and Burdya 
(i 8) /form cotton is very similar to the last, it differs from it as 
follows — 


(l) The whole plant is larger and more robust 
(3) The brnctcolc* are broadly ovate, toothed and nearly as long as 
the bolls, m hherdya they are narrow, triangular, and half as ; 
long as the bolls 

(3) The bolls arc much shorter than those of Kherdya 
The cotton produced by this plant was said by the sender of the seed 1 
to be of aery good quality, ■ 

(tg) Jiitrdyn cotton is a step nearer Den than the last, but is still ; 
••neglectum' in most of Us characters. It differs from Kherdya— 

(t) m betng larger and more robust , 

(Jj in having the lobes of the leaves broader 
The cotton produced by this plant was sa d to be of moderate quality 
(so) Sturelht — This cot ton was sent to me from Lohardagga under 
the name of Bhogla and from the office of the Director of Agriculture, ; 
Bengal, with Bhopllti written m Engl sh on the parcel, ana Nurdkt j 
written in Bengali inside the parcel. As an entirely different plant was sent 
to me from Sarun under the name of Bhoglla, I adopt the name 
A urdh for the white flowered species described here 
Descnpito > —Small erect plan's with palmatipartite leaves and white 
flowers Stems brown and woody sparsely covered \ nh simple hairs Young : 
parts covered with numerous minute stellite and simple hairs, old leaves 
with a few stellate hairs on both suffices, and some simple hairs on the nbs 
petioles, Ac Leates cordate palmatipartue to palmatisect, 5—7 lobed 
lobes linear, lanceolate, acute sinus broad , extra lobe rare margins never 
sinuate Petioles shorter than leaf blade* Stipules small flowers on 
secondary branches, peduncles short BracUoles entire or sometimes 
dentate, narrow, ovate half length of corolla enlarging somewhat in the 
fruit. Calyx large accrescent forming a wide shallow cup when the corolla 
fades, crenulate or sub dentate nearly white covered with black dots , 
glands at base large Corolla small about inches across, convolute, 
pale yellow white in the bud whitish when open, but very quickly fades 
pink, purple patches at base Stigmos eglandular C 3 pst le ovate acumi- 
nate, or ovate acute, about 1$ inches long 3 celled Seeds, 5— 6 tn cell, ; 
medium to large, ovate with a fceak but not the long point of Kali l 
Belch , fuiz greenish brow n , wool scanty, finer than in Varadt but j 
not so white, staple poor 

Origin — Except for the colour of the flower A r urdXt closely resembles . 
Kherdya, and it is possibly a cross between G neglectum and G roseum. ■ 
Malgaehn — Under this name the seed of what was termed a “very 
good " cotton was sent to me from Bengal it proved to be G hlfsuttun, 
or as it is usually called in India, “ Upland Georgian Cotton ” This and 
several other acclimatised * Americans * have been grown in small plots at 
the College Farm, and have done very much better than an^of the freshly 
imported varieties which were planted beside them Seed got from 
America produced puny plants not worthy of the name * bush ' , from 
the acclimatised seed on the other hand, we raised strong and vigorous 
plants This is «n instance of the w ay in which cotton may alter its 
character under new conditions Few plants suffer more at first from a 
change of clunate , but, given time, it will alter its habits and adapt itself 
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to new circumstances. Unfortunately for India one of the first variations 
'\mch exotic cottons undergo when brought to the country, is a change 
(and always for the worse) in the staple. “ 


V.— COTTONS OK THE CENTRAL PROVINCES. BERAR AND 
KHANDESH. 


(at) Nag pore Cotton , Variety .4.— Seed of this plant was sent to 
me from the Nagpore Farm, from Khandwaand from Khangaum. 

Discretion — Erect little-branched bushes, standing from 2 * to 4 feet 
high ; joung parts hairy ; old, nearly glabrous ; ribs, etc., furnished with 
simple, the leaves with small, stellate hairs, Leaves slightly cordate, 
palmatifid 3—7, mostly 3-Iobed ; Jobes ovate acute, slightly constricted at 


sub-dentate, not enlarging much in fruit Corolla twice the length of the 
bracteoles, large, petals markedly oblique, jeliow with a deep-purple 
patch at the base. Stigmas cleft Capsules, 3— 5-celled, frequently 
4-cefled, long ovate acuminate, about if inches long- Seeds, 7— 8 in cell, 
" ’ - - r __ 1— -ymsh gray ; cotton white and silky. 

“ * ■” arlctyls.—A second and very similar 

u A. It differs as follows 

(tl It matures later- 
(2) The midrib of the leal is eglandular. 

(/} The bracteoles are larger, more delicate and usually dentate. 

(4) The flowers are very large, 3 inches— 3 J inches aercss. 

(5) The bolls are ovate and abruptly acuminate ; whereas the bolls in 

the last variety are conical and pointed. 

I have only met ■* 
core Farm seed, 

Khangaum in the 
The merchant 1 
tricts wrote cf 
cotton that is gr 

staple, is silky, and commands a high price ; but the outturn of ginned 
cotton as compared to seed rs small, and, as the pnee does not make up 

out o! cultivation ” Of 
(a word which, 1 beheve, 
d colour; but the outturn 



first contained a few, and the s, ■ ’• *■ ’ iilx - 

■ " ow grown in 

iat formerly 
• variety was 

i...v , representn* 

live of what was once an important cuhixated ra C e m Central and pro- 
bnblv in Northern India and that ills the plant Tod arc refers to nsG, 
Ifldiccm hsmk, vide Dictionary of Economic Products, > ol. IV, n- 39. I he 
*• A ” varietv is probably the result of a cross between the species 
G. lodicum and G. arboreum. A degenerate form of this cross, mixtd 
with the cotton next described, is the growth row known as yon in the 

Central Provinces. 
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PMUJvB White-flowered cotton is a dangerous rival to finer varieties 8 \ 

COTTONS nature it is made to supplant When brought to a new district 

instead of pining as most exiled cottons do, it develops ill its best 
properties, grows robust, matures early, is prolific and so wins the favour 
of the cultivators , once established, it begins to degenerate pins com- 
pany with the worst of the natire varieties and forms the mixed growths 
, " ngals of commerce 

and the Katil Belalt of Akofe are 


i cotton is when it appears in n new 

district, Vctrodi is a form on the decline, and Aiirdki appears to have 
fallen low even among Bengals * 


VI, — PANJAB COTTONS 

1 Through the Director of Agriculture, l obtained six varieties from (his 
Province Three of these were from Shahpur district two from Amballa, 
and one from Rawalpindi 

Of the Amballa cottons one had yellow floss, the seeds were those of in 
i American cotton, but isthej refused to germinate 1 could not determine 
the species The o L * ' L 

described ns Nttrdki 
cottons like those of 

(24) ItrtunlpinUi Colton*— low urauuieu uuatua aw- , « 


large volts, j —4 cento, itumu ate otv .>, 1 «-u ^ c 

beak on hilum short, covered with a brownish fuzz , staple short and poor 
Origin —This variety seems to be more nearly related to Bam than to 
any other cultivated cotton 

•(25) Karma — ibe first parcel of Karma seed received from the 
Panjab W 1892 was verj impure and most of the phots grown from it bore 
veliow and white flowers , in 1894 1 got a fresh supply of fairly pure seed 
from which the plants described below were raised 

Per. errf/MJ? — Pjrsmnfaf htlie branched bushes, stems, pettv)c« prd.iv>- 
clcs, bracteole and veins of leaves of n reddish purple colour , stems and 
petioles with short simple hairs , youngest leaves pubescent , hatrs stellate, 
old leaves almost glabrous Leaves slightly cordate, palmntinnrtite or 
palmatifid, 5-lobcd , lobes ovate acuminate mucronate , middle lobes con 
‘ ' - * -1 e nt rrroun leaves docs not rise in 

drib cglindulnr Stipules 
overs two to three on short 
• as bractcoles Bracteoles 


• With the cottons from the Shahpur d strict the fellow i>£ notes 
Del uty Commissioner — 


x sent by the 


i-ommissioncr — 

Anma Cotton —Red flower, small seed and pod cleaned cotton softer 
than other ranches in the country 

* 1 Da car Cotton, at to knorn at If a In! Cotton —Seed small of vh t ^“Jour. 

jelhw flower, cleaned cotton not eery soft, commonly 
cuJlirafed in the Shahpur d strict 

* t Bajvara Cotton —Seed rather la rp and of a pep. h colour, red flower, 

3 * cleane! cotton soft, produces cm cleaned cotton If an any 

rther varieties 
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o\ ate acute, entire, or slightly dentate, deeply cordate, «cparatc to the base COTTONS. 

* of the can, ears large Calrx reddish, crcnulatc ; glands at base, Corolla 
pink with dep-purpie patch at base, or deep redln colour, small, opening 
fully tj inches across, slight!} longer than the bracteoles Stigma 3-fid, 
eglanduiar. but with brown lines between the stigmatic bands. Capsules 
small, 3-j-ceIled. ovate acuminate, as long as, or sometimes shorter than 
the bractecrlea wh ch enlarge considerably in the fruit, Seeds. 8—9 in cell, 
small rounded t beak on hilum very short i furz brown 5 staple very short 
but Silky j 

Origin.— The purple tint o' the petioles, vein*, bracteoles and bolls as 
well as the red flower, makes Karma easily distinguished from any other > 
cultivated cotton. In its colouring it closely resembles G arboreum, and 
»tis probably a hybrid between this species and G. Indicum. 

Jin.hrara.~Ot the Bajvara variety 1 grew specimens in 1892 and 
again in 1S0P The former were identical, or almost Identical, with Karma, 
the only difference! noticed was that the bractcoles were smaller, and that 
the corolla w as more uniformly red j like Karma the Bajvnrn Colt on of 1892 
was mixed with yellow flowered plants. The sample o! Bajvara seed 1 
sent me in 1894 produced G. hlrsntum, like the Sfafcneha of Bengal, and I 
think that »t istoG. hirsutnm that the name must be applied in the Panjab 
I he Deputy Commissioner of SHahpur described the flower ns red and 
the seeds ns large and green, this description of the seed corresponds with 
the seed of the American variety, not vutn that of the other, and though the 
flower of G. hlrsntam is pale vellow when open, it quickly turns a reddish 
pink u hen past matu rit y 

(36) Bctgaror train < Cotton .- A mixed crop grew from the seed 
sent under ihts name. The predominant plant was the yellow-flowered 
variety described above as Rawalpindi cotton With it were (<i) a plant 
with yellow flowers and palmatipartite leaves, like the Kherdja of Bengal. 

(&) a few plants of Karma, and (e) a variety with white flovers and 
patmatifid leaves which is described below. 

Description . — Plants small, erect, stems little branched , hairs stellate, 
very small and few except on buds, leaves palmali fid, mostly 5- lobed , 
lobes ovate acute, constricted at the base Stipules on the peduncles very 
small. Bracteoles small, ovate acute or acuminate Corolla white, small, 

1 J Inches across, nearly twice as long as bracteoles Capsules ovate pointed 

Origin.— This cotton is distinguished horn the other white-flow ered 
varieties by having palmalifid, not palmatipartite, leaves, and hv the small 
bracteoles * 

Except m the colour ol the flowers the three Panjab cottons, — the 
white-flowered, the red-flowered Karma, and the yellow- flaw ered Rawal- 
pindi— are much alike, the red- flow ered plant is a tolerably pure member 
of the arbOrttfra group and the white and yellow flowered races are 
possibly crosses with G. roseum and G. indicum, respectiv ely 

Vll.— COTTONS OF THE NORTH-WEST PROVINCES 

i received two samples of cotton-seed from the North-West The first 
from the Saharunpore gardens was labelled “ Country cotton.” It proved 
>0 be a mixture of four varieties already described. The majority of the 
plants had yellow flowers and palmatifid leaves like Rawalpindi cotton 
but were more robust in habit, the others had yellow flowers with palmati* 
partite leaves, white flowers with palmatifld leaves and white flowers with 
palmatipartite leaves. The other cotton came from the Can npore Farm , 
it was a variety of Todaro's G. negtectam free from admixture. 
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PANJAB White-flowered cotton is a dangerous rival to finer varieties By 

COTTONS nature it is made to supplant When brought to a new district 

instead of pining as most exiled cottons do, it develops all its best 
properties, grows robust, matures early, is prolific and so w ns the favour 
of the cultivators ; once established, it begins to degenerate, joins com- 
pany with the worst of the native varieties and forms the mixed growths 
that constitute the bulk of the ‘Bengals’ of commerce 

The Matktn of Bhavnagar* and the Kattl Belait- n( Akote are 
examples of what white-flowered cotton is when it appears in a new 
district, Varadi is a form on the decline, nnd A urdki appears to hue 
fallen low even among Bengals * 

VI.— PAN JAB COTTONS 

Through the Director of Agriculture, I obtained six i ariettes from this 
Province Three of these were from Shahpur district two from Amballa, 
and one from Rawalpindi 

Of the Amballa cottons one had yellow floss, the seeds were those of an 
American cotton, but as they refused to germinate I could not determine 
the species The o 1 ** L * i ■* 

described as Nurdhi 
cottons like those of 

(24) Rawalpindi Cotton, —low uiauuitu uuai ->n.. u u 


triangular, entire acute Corolla twice as long as bracteoies, moaeraieiy 
large Bolls , 3 -4 ceffed, acuminate Seeds, medium size, flattened ovate , 
beak on hilum short, covered with a brownish fuzz; staple short and poor 
Origin —This variety seems to be more nearly related to Bant than to 
any other cultivated cotton 

*(35) Narma — ihe first parcel of Norma seed received from the 
Panjab in i8g2 was very impure, and most of the plants grown from it bore 
, - J «-€• - .0 r.1 f pni 1 fwh supply of fairly pure seed 


I 

S 


, stems, petioles, pedun- 
Jurpi'e colour, stems and 

petioles with short simple hairs , joungest leu cs pubescent , hairs stellate, 
old leaves almost glabrous Leaves slightly cordate, palmatiparhte or 
palmatifid, 5-lobed , Tabes ovate acuminate mucronate, middlelobes con 
stneted at base, margins not waved , sinus of grown leaves does not rise in 
a fold, but frequently has an extra lobe , midrib eglandular. Stipu Its 
linear, falcate , those on peduncles unequal Flowers two to three on short 
lateral branches Peduncles verj short as long as bracteoies Bracteoies 

* With the cottons from the Shahpur district the following notes were sent by the 
Deputy Commissioner — 

« f Narnia Coltott —Red Boner, small seed and pod, cleaned cotton softer 
than other varieties in the country 

** 2 Sugar Colton, “ 


“3 Bajvara Cotton -Seed rather large and of a greenish colour, reuioi.ei, 
J cleaned cotton soft, produces ess cleaned cotton than an } 

other varieties 
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ers c *n-!f,rt rr. or *VM!i dentate d'^-pli cordate, f'pante tothe ba«e ! £t>novS 
n* ibe rsr» n»« large C*lr* f'<l ti*S, j gland* M bi" 1 Ctrclfo ' 

pinV wiihdivp frtirp * patch at hi*** or de«-p rrdln to our. «m ill opening 
»«I» »J *ncbr*acrf>»%, * ghtl» longrrlhan the frictcoV* V^hi \ fid, 
rgbmiolar, !*»t * th bfnm 1 *n*** lwt«t— i the •tigmilic 1 and* CaftuUt 
••pal i — nvati*ar»»m»n»fe a* long a*, cc «<mrtirrc» short cf thin 
the IwartP^W wh eh rn argr mn*»Jf*Abl) rn llv* fro U Strft, 9 m cell 
*mlS rron’eJ |l«*aV on It tm *r*> short j fur* browo j staple ter) «hort 
I art % Vi 

Onf n — Thrpurp'e lint o' the p-tioVs, vnn«, bricteofes ind bolls is 
wt’l ju the ml tl wer rraVr* A » rna 01 If dot ngunhrd from anj c*her 
Cu'tlratrd ration, In it* mliunng ttcfo»el_v rrvrmb'ei G ftrbcrtBin, md 
it 1% probablj ft hibniS between thi» »pe«es and G Ind corn. 

the liafvaty sarrii I grew «pccirrcr* m l ff 03 and 
njfAftipi^oi The former ne'e Identical erafnrwlidrTtic.il mth A »r«<i 
the roil i diArrencel noticed % a* th.it the bractrofr* we-e smaf'er. and that 
the conp'la was nnro undocr-H ml j like \ar**a the Rjftnr* (nttnn of \*<)l 
was m ted with flmrril p’mts. The sample of //ija- teed 

•enl nc In 1$Q| produced G btocten, I le theif i/gurA 1 of (lengil and I 
thrkthatil UlnG hirseto-a that the nirrr nu«t f«-apptrd in the f’inpb 
The IVpiti Coin »» Trrrf Shahpt r « , c«<n!x\I the flower tired iml 
the v*d» a* large and grorn. lh « drvrnt rn of the «ml enrresp n h » ih 
the wed of the Amr-non sanrti pot with ihit t f the othc* ird though the 
flowrrofG hlnctBU it pile \eMo«r «hennpen it iju cfch torn* n rcdd»<h 
pmV mhen pt*t matunt> 

(jf) llaQar or Il'<ifnl(offoii.-A(ru«l crop «crc» (rom the »ml j 
•ept undmhii mme The rrrtlom naet plirt •« the \cl!o* floucrci) 
vanrtx described al>mr ai Jlamlp n<J> r< ffon. \\ «th it »cro (») n plant 
*ith vtl2o» flo»m and pifmatipirt tc lcnr< ! kr the A I rrlx a of Uengil 
(6) a fen plants of A amn «n 1 <r) i \met\ with nf te flowers nod 
pilmatifid IrAtej which 11 docnlrd befon 

On nyiion — PI 1 nt * smitl, erect j «(emc tittle bnnrhed hairs stcHite 
ver> smifl and few except on buds L*>r<t p-ifimtifid rnoitlj 5 fobed 
lobes 0\ ale acute, eonstneted It the base S^f-uln on the peduncle* ver\ 
mpiII Brccttoles srmff, ot ite acuteor icummUc C orolta wh te srnilf 
t f inehe* across, nearly twice ss lorifr n braclcolcs C«/*r»/«onte pointed 

Origin —This Colton is distingtmhed from the other w hite-flow cred 
varieties b> Msinff palmilifid. not palmitrpirt tr leaves and f 1 the smill 
bract coles 

FxeCpl it* the colour of the flowers the three Ptnjib cottons —the 
white flowered, the red flowered Sarmn and (he i el low (lowered Runl 
pirtdi— Ore much alike the red. flowered plant is a tolcrabli pure member 
of the ftiboream croup and the white and jellow floiered races are 
possbl) crosses with G roseum and G fndicum rcspectueli 

VU -COTTONS OP THE NORTH-WEST PROVINCES 

I received two samples of cotton seed from the North West The first 
from the Saharunpore gardens was labelled ' Country cotton It prosed 
to be a mixture of four 1 inches iJreadi described The majority of the 
plants had jellow flowers and palmatifid leases like Rawalpindi cotton 


’ f 
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• in Broach cottor 
Sis pules lineal, 

numerous, 3 — s 
tertiary branchc 
toothed not enl u 
3 glands at the base 
with a deep* 
pink on fadi 
short sharp | 

Seeds 5 — 7 «r 


(27) Cawnporc Cotton, 

Description —A pyramidal, little branched bush, 2' 6*— 3' high, bran- 
ches thin ascending Stems, petioles &c , reddish in colour covered with 
short simple hairs Leaves palmatipartite, 5— 7-Iobed, lobes lanceolate, mu- 
cronate, extra lobe in sinus common, young hairs pubescent with both simple 
and stellate hair ’ ’ 1 * - * - ' * r ‘han 

■ ilar. 

eery 

on 

■ » * ply 

■ vitn 

Corolla i\ times length of bracteoles, bright-yellow 
* ’* 1 ieter, rapidly turning 

b -acuminate with a 
; . than the bracteoles 

„ . .a marked beak on 

the hilum, fuzz very short, dark ashy grey, cotton firmly adhering to the 
seed, staple short, floss soft and moderately silky 

This cotton is nearly related to the Burdya cotton of Bengal and is 
possibly identical with it 

VIII.-RAJPUTANA COTTON * 

(28) Jcypotc Cotton, Variety A. 

(28) Description —Tall slender bushes,4— 5 feet high , stems, petioles, 
&c , pubescent, young leaves thickly felted with large stellate hairs, 
old leaves nearly glabrous Stem more woodv than in Broach, strong, 
erect ; branches few Leaves slightly to obsoletely cordate, pafmatifid, 
mostly 5 lobed , upper leaves 3-lobed , lobes narrow, o\ate acuminate • 
margins abate but not sinuate , sinus rounded or folded, extra lobe 
frequent in the sinus, midrib generally eglandular. Petioles 1 as 
long as the leaf blade Stipules $ inch linear Flowers not numer- 
ous, usually on the secondary branches Bracteoles roughly trian- 
gular, slightly to deeply dentate, soft and hirsute w hen young, united 
at base large and enlarging in the fruit Calyx crenulate, markedly 
gland-dotted with large glands at the base Corolla small about as long 
as the bracteoles, \ery pale yellow or white with a purple base, rapidly 
turning pink on passing maturity, convolute Capsules long, ovate acumi- 
nate or elliptical acuminate 3 — 4 celled , cells 7 —10 seeded Seeds medi. 
urn size, ovate with sharp beak on hilum , fuzz very short, brownish or 
whitish brown , wool white, moderately silky but short stapled. 

(20) Jeypore Cotton, Variety B, differs only from “A in the 
" - L J lobes lanceolate, acute. 

Petioles half the length 


ginated in a cross be- 
e shape of the leaves, 
sembies G. roseum, it 
and in the seed , the 
races, in the leaves, 
e of Jeypore cotton is 

paler than that of the white flowered tribe, it resembles the soft mossy 
green colour of the Gujarat cottons 

* In forwarding me a sample of cotton «ecd from Jeypore the sender remarked 
that there Was only one variety grown in the ne ghbourhood, and that it received 
no special vernacular namrf other than “ hapai Upon growing it, however, | 
found that Jeypore Cotton was a mixture of two closely related variet es. 
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(30) Wild Cotton from Jflarwar.— I examined this cotton at the 
Poona Farm. Seed had been obtained from the Forest Superintendent 
of Marwar. 

“ L t* *■*'* K -hes, 2^3} feet high; branches weak 
. 1 the jungle. Young stems, petioles, 

young leaves covered with stellate 
" ; •* r ' Stem red 

' ‘ ‘ ’ . ~5*Iobcd j 

... ‘ . ’ act leaves 

obtuse snort, not constricted at base ; extra lobe in sinus occasionally. 
Petioles half the length of the leaf-blades. Stipules linear, those on pe- 
duncles uneaual. Bractealts ovate dentate united at base y veins marked. 
Calyx crenulate. Co> olla small, 1 J inches across, yellow with purple base. 

if j W n J I ost v' 0va * e acuminate but various, some almost globose, 3 — 4- 
ce led; cells 5 7 -seeded ; seeds moderately large with greenish brown 
> j 1 ? 1 Cached to seed, white, but short, coarse, and woolly. 

cotton was being grown under the name of G. 


ingatPcona. The^-‘ ... - ' . with the plant grow- [ 

corolla is larger, th« 

tawny tinge ; with t 1 

ix— S ind and Persian cottons. 

Smrt 3 iLSrf<I S ortn. CO r t< °” , "' Cotton , !Ced oblain ' d from Hyderabad 
i* 1 . r t *° > b e °ne a white-flouered form 

draenbed h«ef resembling Ihe Kurdki ol Bengal, the other ,s 

''ZfhTJ brl ; wni 'r b cove red ivitb short scattered simple hairs, 
/he “base 3 T 3-lobed ; lobes ovate, constricted at 

common ; . . ' ■ > lobe in sinus 

pubescent;' . . ... : young leaves 

bSde a "fi™Jf y n s " nal1 and ,,n ' ar p “ 3 as loflgasieaf* 

P±l.,fJ‘?Z~T er °i \ 3 - 5 , on sccon dary or ternary branches, 


t 

f'.J * ■ • ■ . 

and paler Ho were. 


at., b«„ w „„ ,'svppl,— 

* 1 ** Ve cot ex »niined the seeds of this cotton- 


l 
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a ""t- 7 — r • ■ stra“g- 

■ ■ _ Stems 

Petioles equal to leaf- blades * Lewes deeply cordate/ palmtifid 5-Iobed ; 
lobes rounded ovate, obtuse mucronate, young leaves with simple and 
"stellate hairs not felted as in Broach cotton, full -grow n leaves with a moder- 
ate number of branched and stellate hairs on both veins and mesophyll; 
old leaves with scattered stellate hairs, fairly numerous and with few or no 
simple hairs even on the ribs, midrib glandular. Flowers borne on second- 
ary branches on very short peduncles V'long, two or more flowers on each 
branch, at the base of the flowering branches entire orbicular leaves are 
sometimes found. Bracteoles deeply gashed as in G barbadense and 
separate to the base, from 9 — 13 teeth enlarging in the fruit; glands at 
the base marked, veins are well marked Calyx with five small teeth. 
Corolla yellow with red base, in the small stunted plants examined 
1 "across, ij times as long as the bracteoles. Stigma united Capsules 
3-celled, ovate acuminate. 

Except in the gashed bracteoles G. Stocksu does not resemble G. 
barbadense, and I believe its nearest relative to be G herbaceum 

(33) Persian Cotton.— Small, much branched bushes, herbaceous in 
character, w ith soft green stems, petioles, &rc , like those of the Gujarat 
annual cottons and bright-green foliage with pale green veins as in the 
leaves of Wagrta: sparsely covered vith hairs which are either simple 
or branched, none stellate as in Indian cottons Petioles as long as, or 
longer than, the leaf-blades, sparsely covered with long delicate hairs 
5‘fi^«/«ltnearacumip'ite, sometimes falcate Leaves, 5— 7-Iobed, palmati- 
fid. deeply cordate ; lobes constricted at the base and rising up in a 
fold, ovate mucronate, the sharp point is well marked on all the lobes; 
lobes oi upper leaies markedly obtuse, 
thickly covered with simple and 'branched 
and the old leaves are almost glabrous 

hairs on the veins ; midrib and rarely other ribs glandular. Flowers on 
short peduncles on secondary branches Peduncles short sub extra axil- 
lary. Stipules on peduncles markedly unequal, one toothed Bracteoles 
almost oval in outline, divided to the base of the ears, deeply cordate, 
inciso-dentate teeth acuminate, spreading after flowering. Calyx narrow, 
crenulate, green, large glands at base Corolla small, xj times length of 
bracteoles, not opening fully, pale-fellow, purple patches at base p3le. 


c : ■ 

the obtuse leaves and the gashed bracteoles it recall, G. Stocksu. 


X— ASSAM COTTONS. 


I received samples of seed from about a dozen different districts In 
Assam and grew all of them, but the change from the climate of Assam 
• ■ f. , *• - — minute distinctions showing 

■ 1 ■ differences between plants, 

■ . . jtry \eg, Mr Darrah in his 

«.■ ■ . ■ ' ' mic Products, IV, 14 1, men- 


• I have not examined tbe seeds of G. Stocksu nor the capsules and seeds P f 

♦ Ishould describe G Stodcsii as densely coated with stellate hairs —Editor. 
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tions a tall arid a small variety, bat in Baroda all the varieties were abou 
the same size. The most interesting point about Assam cottons is the 
particularly strong family likeness that runs through the group The 
Assam region appears to have beer the home of G. roseum or of a 
species that corresponds closely with Todaro’s description of that plant, 
and it is probably from an Assamese stock that the inferior, but prolific 
Varad\, Kattl BeUtt, ifathta. etc., have sprung The deeply-cut leaves, 
large bracteoies, p3lc flowers, long bolls and coarse white wool are com 
man t<j all these cottons 

{34) JButifftt t Cotton (m the Dictionary of hconomic Products this 
name is spelt Bhugai) Samples of the seed were obtained from Kanmganj 
and Habtganj.Sylhet. 

Description — brect and little branched plants standing 2 feet high , 
young parts of stem, petioles, etc., scantily covered with simple hairs, 
youngest leaves with stellate hairs , older leaves almost glabrous Branches 
reddish, ascending or spreading, leaves slightly cordate, palmatipartite to 
palmatisect, leaves of the mini stem palmatisect, 5— 7-lobed , lobes lanceo- j 
late, or linear lanceolate, acute, markedly constricted at the base, other 
leaves as in Varadi , sinus wide, extra lobe rare, midrib occasionally 
glandular Stipules falcate larger than in the G herbaceum cottons, those 
on peduncles unequal Flowers several on secondary or tertiary branches 
Bracteoies, large, ovate acute, dentate or entire, united at the base , ears pro 
rnment, enlarging considerably in the fruit Corolla small, a little longer 
than the bracteoies yellow white with a purple centre, convolute Sttgmas 
united Cadsults. 3-celled, ovate acuminate, about ij inches long, cells 
7—8-sceded , seeds moderately large ; hilum beaked , fuzz thick, greenish 
white, wool short and coarse, white firmly adhering to the seed 

(35) JBhoffet Kapct from Sibsagar closely resembles Bungoi, it dif 
fere in having smaller seeds with 3 Jong beak and m having 9 — 22seedsm 
each cejl The cotton is finer than that of Bungat. 

(36) Khauea from North Cachar is another very similar variety w ith 
still smaller seeds and with a much finer quality of cotton Compvred 
with the floss of the other Assam cottons, that of this variety is quite 
silky. 

\37) Kunma Cotton from North Cachar is a larger and more robust 
plant than Bungat, with bigger leaves, flowers, bracteoies and bolls. The 
latter are acute or acuminate. Seeds, 8 — 1 j in a cell, medium size, ovate 
with short beak , fuzz thick, greenish white , wool coarse and short 

stapled, 

<38} Shet Cotton from Lakhimpur — In the habit and leaves this cotton 
closely resembles Aim no, but the bracteoies are more deeply cut, the flow- 
ers are smaller and change to pink very quickly on passing maturity, and 
the bolls, which are 3 — 4-cellca, are much smaller, and pointed but rot 
acuminate heeds p— 10 m cell, small to medium size, beak with white 
fuzz, and firmly adhering wool, which for Assam cotton is tolerably fine; 
staple short. 

(39) Ukynphrul Cotton from the Khan and Jamtia Hills differs from 
Bungat in having much larger flowers which are nearly twice as long as 
the bracteoies 1 he stigmas are slightly divided at the apex and the 
capsules are 3 4 -celled and pointed but not acuminate, 5 celled bells 
are triangular tn cross-section Seeds to tn a cell, small ovate with a 
moderate be3k j fuzz very long, whitish brown j wool shert, ccarse and 
firmly adhering to reed 

Bhj nphad and Shet Cottons are much alike except in the fibre. 

(40) ivH Cotton from the Caro Hills. — Habit, hairs and leaves asm 
Bungat, Bracteoies smaller than m other As«ame*e varieties, triangular, 
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entire or sub-dentate. Flowers less than twice the length o! the bracteoles. 
Capsules very large, triangular in cross-section, acute; cells 17—18. 
seeded ; seeds large, flattened ; beak sharp ; fuzz abundant and whitish- 
brown ; wool white, but very coarse. 

Concluding Remarks Regarding Assam Cottons. 

In several of the Assamese plants and especially in the Ktl variety, the 
floss is matted so that the seeds are not readily pulled asunder. When 
the capsule opens, the cotton bursts out and hangs down for several inches 
from the branches ; against the dark-green foliage the appearance is 
effective and most peculiar 

From the Ghir Hills in Kathiawar some seed cotton was brought me 
having precisely the same woolly matted character that distinguishes Ktl 
l' . 7 ’ ' * # " * * ' *’ of the Assam 

se 1 • . ■ n from whom 

it ■ ■ ‘ id sown some 

J ' u J “ L ** ** — — - ■ \ - ‘her he nor any of his 

» nds its way to the 

1 a Varadi plant had 

reverted to the character of its ancestors when growing wild in a hill 
climate. 

XI— MISCELLANEOUS AND FOREIGN COTTONS. 

In addition to the foregoing plants there are several cottons which 
in a semi-wild or cultivated state are found in most parts of India With 
the exception of G. hirsutum none is a field crop. They are described 
below. 

(41) G. arboreum, Zi«« — A tall shrub with thin branches and red 

flowers Stems, branches, petioles, leaf-veins, peduncles, and bracteoles, 
reddish-purple ; branches, petioles, etc , with scattered simple hairs Leaves 
slightly cordate, palmatifid < Jo palmatipartite, usually 5-lobed ; lobes 
lanceolate to narrow ■ 1 ‘ ! * ** L * -*— ’-be com- 
mon in sinus , midr . never 

sinuate , leaves quite ■ 1 ♦ buds 

with numerous Stella . akrous. 

Petioles nearly equal * ’ ■ '» semi- 

falcate, those of pe ■ ■ ■ ■ an « 

rounded. Flowers fe . . ‘ ■ j small, - 

ovate, sub dentate or entire. Calyx truncate or sub-crenulate, shallow, 
with glands at base marked. Corolla twice the length of the bracteoles, 
deep red, opening fully. Stigma eglandular, slightly fid. Capsules mostly 
3-celled, ovate acuminate, when 4 celled sub-globose ; cells 6— 8-seed ed. 
Seeds covered with green fuzz ; floss adhering loosely to seed, scanty, weak 
but silky. _ , , 

This cotton is never cultivated in Gujarat and no pure form of it, so 
far as I am aware, is grown as a field crop in India The cultivated 
Karma of the Pamab has the same colouring, but differs in several import- 
ant respects from 6. arboreum and is a hybrid variety. This species is 
now rarely met with in Gujarat gardens and must be much less common 
than when Vaupetl wrote 50 years ago. It is called Karma or some- 
times Dev-Kapos— names by which G barbadense and G. brastliense are 
also known. , , ... 

(42) G. barbadense, Zi«».— A much-branched glabrous perennial shrub 
from 6 to 10 feet high. Stems, branches, petioles red. Leaves cordate, 

3 — 5-lobed, the majority 3*lobed» less than half cut , lobes triangular, 
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marked!) acuminate mucronxte j midrib and occasionally side ribs 
glandular Petioles thickened at the base as long as the leaf blades. 
Stipules lanceolate, scmi-falcate, reddish, those ol peduncles sub-equal 
Brads often entire. Fh-xers usual!) 3—3 on short branches Peduncles 
extra axillary, trigonous shorter than the bractcoles Brocteoles mate, 
separate almost to base, deeply cordate, lacinnte, Kith glands at the 
base less marked than in G hirsotum Calyx with truncate teeth , ghnds 
at ba*e not nearly as we!! nnrkcd as in Indian species CoroVa yellow 
in bud, yellow ish*white5n flower, rapid!) turning reddish-pink on passing 
maturity, sbgbth longer than the bracteolcs Stigmas with marked 
double rons of black glanduhr dots, united but not ciavafe as in G. 
fcirsntnm Capsules mostly 4-ceiled, ovate, shorter than bracteoles, small 
compared with those of G. hirsutum , cells 7-secded Seeds black, free 
from fuzz except for a small tawny tuft at the hilum , floss long-stapled 
and silk), but weak 

This cotton is never cultivated in fields, but is occasionally grown m 
gardens along the water channels and boundaries Stray plants are verj 
common, ana almost ever) large garden contains one or more The 
crop is usuall) dcstro>cd by boll worm and other insects 
(43) G, hirsutum, Miller •-^Low-branched annuals Stems, petioles, etc , 
red and covered with simple hairs Leases large, deeply cordate, palma- 
trfid, usual!) 5 lobcd except bracts which arc 3 lobea , lobes ovate, not 
constricted at the base, acuminate , sinus rises up m 3 fold, but no extra 
lobe , midrib glandular, buds pubescent, hairs mo»tly simple, or branched, . 
a few stellate , old leaves much less hairy than in the Indian representa-, 
tivesof G. herbaceum Stipules broad, linear falcate those on pedun- 
cles sub equal Petioles near!) as long as the leaf blades Flowers 2 — 3 . 
on sccordar) branches Peduncles very short, extra axillary, trigonous ' 
much thicker than ' I~ J — " r 1 -- « *•* 

fromi — l as long 
with 3 large well 
green ish-w hite , t 

white when open, rapidly changing to reddish pink, delicate in texture, 
membraneous reticulate , petals cuneate Filaments longer than in Indian 
Cottons Stigmas entire, clavate, glandular Capsules mostly 4 celled, 
globose or elliptical with a very short blunt point, much larger and more 
rounded than m G barbadeose , cells, 7-seeded Seeds ovoid, large, with 
long thick ash-coloured fuzz , beak short , Ross white and silk), but short- 
stapled 

Seed of this cotton was sent to me from Bengal and said to be that 
of a very good variety cultivated as Sfalgaeha It is a prolific and 
useful cotton which ripens m 5—6 months (later than most American 
annual Cottons) , it grows very well on a sand) loam soil 

Except for a few stellate hairs on the leaves, and the fuzz on the 
seed which is not always present even in cultivated races of G. herbaceum, 
t g ( Tellapatt / from Bellary), r see nothing to connect this plant with the 
herbaceous cottons of India It differs markedly from G herbaceum in 
ll -- «>■ *•* « '“«■ rfands, calyx, corolla, and stigmas, and 

» distinct traces of an Oriental origin 
v perennial cotton with tawny floss, in 

« ( Stems petioles etc., red and sparsely 

covereu wild simple nans Leaves cordate, 3—5 lobed, 5 lobes more fre- 
quent than in G barbadeose , lobes deeper cut than m G barbadeose, 


WfSCElXA- 

F0RE5CX 

COITOAS 


• At my suggestion Mr Middleton has adopted G. birsatum, 2 filler non Linn 
as the correct name for this plant G, barbadense above should similarly be G. 
barbadease, Unn, Sp FI non Peri, See concluding note .— George Watt, Ed 
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G, barbadense. ■ ■ 

ous, extra axill. • . ■ . 

' ", . r . J ‘ ; ‘ - Culji 

1 ■ 'Ha pale- 

, (. • , '■ fading. 

ovate, much longer than in G. barbadense and not globese as in G. hirsu. 
turn ; cells 6— 8-seeded. Seeds covered with a long tawm iuzz ; beak short : 
floss tawny yellow ; staple short. 

Roxburgh describes the stipules as being cordate; when the stipules 
at the base of the peduncles are detached the insertion is cordate, as it is 
in G. barbadense, the insertion of the ordinary stipules is straight. 

This cotton is not cultivated. Except in the perennial habit and 
tawny floss G. religiosum, Roxb , is closely allied to G. hirsutum, I believe 
the former to be simply a naturalized and perennial variety of the latter. 

(45) G * brasihense, tl/acf.—A large shrub occastonally 15 feet high. 
Sari smooth brown ; herbaceous portion of stem, petioles and peduncles 
glabrous and covered with elliptical glandular dots. Leaves deeply 


a few thin simple or 
at the ends of the 

cotton peduncles nearly as long as leaves, swollen at base. Sttpules 
linear to lanceolate acuminate, those on peduncles unequal flowers 
solitary. Peduncles extra axillary, on secondary or tertiary branches, 
trigonous. Bracteoles large in flower and enlarging in fruit to 2 * x tj* 
or more, deeply cordate, ovate, lacimate ; glands at the base marked, as 
are also the glands at the base of the calyx. Calyx truncate. Corolla 

yd ' ’■ 1 v'xi' 

or • 

■ • ion of 

G. acuminatum, and l think that G. brasmeuse «niu 0 u,u, U u«:.m are 
synonymous. 

The species is never cultivated, but is not uncommon in gardens where 
it usually goes by the name of Dev-Kopas. 

THE IMPROVEMENT OF INDIAN COTTONS. 


Although this paper deals with Indian cottons as they are, not with 
Indian cottons as they should be, it may not be out of place to oiler a 

,C 'Vpa^r/ro™AMgraTn' m iL general svstem of cult.vallon which ^ 
different d, starts most * of 


cottons for which this seems the 
; to cross them with other kinds 
f their valued properties, eg-, il 
• .1. : nf our Indian 
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less productive and less able to resist the excessive moisture to which JMPROVE- 
his fields are subject an the monsoon, and if it were crossed with any STOCK, 
of the other Indian species, the value of the staple would certainly 
deteriorate. Since he has a sufficient (generally more than sufficient) 
supply of rain in the monsoon, a deep-black soil which retains moisture 
for months, and— until the end of February— a moderately humid atmos- 
here, there is no plant that suits him so well as the race of G herbaceum 
e calls Dtshi, and the only way to improve his cotton is by careful 
culture and selection of seed 

Unfortunately selection of seed, although a certain method of improve- 
ment, is a slow process and one which only yields appreciable results 
after a more or less lengthy term of years, and unless the selection is 
maintained the crop will soon deteriorate to the old level It is on this 
account that selection of seed, which is almost universal in gardens, is 
comparatively rare on farms The farmer chooses good, sound and 
healthy seed, but he seldom finds that the careful selection which repays 
the gardener is suited to his business The ryot knows that the most 
carefully-picked seed is as nothing to the crop compared with clean soil 
or manure or a good season, and although he does select Jovmrt I am 
afraid that it would be difficult to get him to take the small amount of 
trouble that the collection of the best cotton seed would render necessary 
At the same time there is not much danger that Varadi. or any other 
form of * Bcngals * will invade the cotton plains of Broach and Surat, for 
the cultivators know the value of their own plants very well, they do not 
wish an early variety, and if a stranger appeared they would remote it 
when weeding Even if the ginners purchased • Bcngals’ and mixed the 
seeds m ginning the cotton, I do not think that the Broach crop would 
become mixed , for if the practice became general at the gins the culti. 

-* — ,J 3 ‘ - -- districts 

other- 
ill take 

' ' . . , I ques- 

tion whether they will be induced' to* do So for tbe improvement of an 
unmixed variety. 

The selection of the seed of Broach cotton will be undertaken at the 
new Government Farm at Surat, and if the process proves successful, 
steps will no doubt be taken to induce the ryots to take up the work for 
themselves. 

I ty&HdUatton, — For the Broach and Sural Districts of Gujarat and for 

«■ — I"” A «** '"S •" r‘ L — — *• l-J . .V A r - » - 1 — 1 r- „ J — ■ 



entry of G. roseem and its depraved offspring and to provide new and 
better cottons suited to the districts. New and better cottons migt’* 
almost certainly be got by crossing selected species and by carefully 
selecting the hybrids produced. 

T 1 * r “““ * A * — 1 — - •« — '*» -* ■» ':~IdI selection 

< * « - ■ ’ ■ , • ' < • ■ ■ !n I 

-■«•»« < ■ , « - ■ ■ t res pood tM, 

-« ■ « ■ ■.'.■■■ ■ 1 "» H p’ant 1 give 

some extracts— 

Professor Tracey, Directs- of the Missis«ipp» Agncu’tnral Expen~e-t 
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There is no trouble whatever 


Station, writes . ,r I- ' — ’ 
in crossing differ 

I have secure * two species, but they are 

somewhat difficult to obtain, and, so far, have not proved to be of much 
value- (2) Thelarger part of our improved varieties have been obtained by 
selection, though many of them are doubtless natural crosses (3) We 
have both G. barbadense and G herbaceum m cultivation here, though 
usual!; ■»**•- 
coast/ 

Pro " . • : • 

Statior. • • i 

of fndiMu, Aie xn.au ana vVest Indian cottons. I am not sure of this, 
however, and am continuing my examination of it '* 

Mr Qusta.ve Spetft, Horticulturist, Agricultural Experiment Station, 
Georgia, remarks that until recently American selectors of cotton-seed 
were content to work with the products of chance cross -fertilization, and 
fie adds "fn such a case all improvements are accidental • with our 
present knowledge we go further, we propose carrying on our operations 
m specific directions, in our work we have always a specific object in view, 
for — *- - 1 — ' -its or to improve the length of 
the 
onh 


a impi _ . ..... 

staples Cross-fertilization is 
the cotton plant Breeding 
— -lance, as often 4—6 plants of 
the result of the second \ ear's 
crossing by accident) Cotton 
are and study, but n does not 
“Our cultivated forms 1 consider 


mix tn the field to any serious extent 
to be G. barbadense." 

Professor Newman, of South Carolina, writes : “ I have found the cross- 
fertilization of varieties of cotton grown m dose proximity very slight. 
In making new varieties more dependence is placed On the careful setec* 
tion of seed from typical plants than on hybridisation Good results 
have been obtained by crossing the black-seeded long staple or * Sea. 
Island ' on the more prolific Upland varieties 0 

>' e- *r,t , n United States are 

, r the New World, 

oured districts, is 

com* from bad to worse, and the production of new varieties to take the 
—4 — ~ - ‘ — c - - ’ “to chance. 

experiments on the artificial 
iken at existing Government 
. provided proper supervision 

eX1S {vhat ne want in Ind» at present is acotton that suits clay soil, 
ripens vvitbw 

Bani of the ■ 
but it is n< 
and very mf« 

to preserve ^ w . „ r F< „, u . ~ 


- Tri^tTh^w^o ofTnentMautEoi, is C.hlmtmJnU'r. See contWmp 
flote.^Gr^ £ e 1^" 
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many parts of India, the other too late ; a combination of their properties 1 improve- 
colour, both plants grow on day soil, but one ripens early, too early for ^fcCK^ 
should produce a cotton that would combat the advance of ‘ Bcngals’l 
more ciTccthch than “ Ajhburncr Acts” or any quantity of "Cotton) 

Frauds ** legislation 1 

The ryots* sole object is to get as many rupees for his crop as he can, I 
nnd he cannot be expected to cultivate a worn-out and delicate plant, j 


great majority of seasons, to produce a crop of G herbaceum, the first- 
class cotton land of India. Soils like those of Kathiawar, Khandesh, 
13 era r and the Central Provinces which in the past or still produce 
G. herbaceum or G. iadicum, but on which these crops are precarious, 
and are giving place to inferior sorts, m3y be termed second-class cotton 
soil. There j-emalns a very large area of third-class cotton land which 
is too sandy or has too small a ratnfall to ripen any of the finer races, 
on this land the perennial cottons of Gujarat and .Madras and the bulk of 
the * Bengals * of commerce are raised From the commercial point of 
view nothing could be much worse than the fibre produced by this third- 
class soil, and there is a very large field for improvement. 

For inferior land it is essential that we have a quick-ripening (4— 6 
months) cotton and for the rest the finer, whiter and more abundant the 
fibre the better. To secure a cotton for light soils and dry climates. 


t 


indlciun might possibly be introduced with advantage into districts which 
have hardly sufficient rainfall to ripen the G herbaceum now grown 
there. It would certainly be better to h3ve Bant than the Varadt which 
threatens Kathiawar, but better than either would be a cotton combining 
the characters of Bani and Broach Deshi. 

Whilst there is little that can be done in the acclimatising of indigenous 


* Okra leal euttoB seem* to me to combine the character* 0} G btrsutRm with ibo«e ot 

G roseum 

G. 38r. 
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isolated districts of Bengal, the* JPu^b " 7 

Kathiawar, G *.:-«• *- • , _ * 

is ad 

soils 1 ■ ’ 

't ' - “ '*• Htows well. Its 

f re j!* a. 'k* ,n , 4—5 months, grows on light soils unfit to 

produce the better classes of Indian cotton, and consequently where it 
succeeds, it would take the place of our worst kind's I have grown about a 
hundred cottons received from all parts of India at the College Farm 
Haroda, and none has done better than an «~-i - « ■ * 

sent to me from Bengal, G barb 

* uujarat, but nowhere 

. ®y. 3 ■ have indicated and especially 

by hvb * 0 f *>,« i. • r ** { 

India it j 

even she nas known before ■ 


| * persistent 

I • , in me oombay Presidency wprp those of Elpfunstone who 

succeed*'* " *' v * *• . 'enseand G, herbaceum 

I with c value. Th* - 

of Pro' 

G barbadense wa« 
with respect to the 
short of actual tnai 
is one which is worth • 
being crossed without 
certainly be valuable 

The small success which has attended the numerous attempts made 
by Government to improve Indian cotton has undoubtedly been due to 
the neglect of the native species, and before any general attempt at 
improvement is again made, the botanic * * ' — * * — — 

of the Indian races must be thoroughly 
are merely of a preliminary descnptic ■ ■ 

Government Farms will take up and , • 

should collect all the varieties of cotton known m its own province, 
grow them side by side and publish descriptions Whenever practicable, 
j ’ ' - £ ' J — •" *heir own districts as well 

1 ' a year or two, a complete 

nd Government would be 

in a position to deal with the general improvement of the fibre. 

For the future cotton plant of all the finest cotton soil of India we 
' must depend upon indigenous races These races are by no means 
few, and among them there are varieties of great merit, varieties which 
in the past, even when left to chance, have developed celebrated fibres 
But, the day vs past when any cotton-growing country can afford ^ to 
depend on chance The increased attention which America is giving 
to the production of new varieties and good seed is sure to make its 
influence felt in the market Egypt will follow the United States, for 
her cottons all come from the New World, and if India neglects the im- 
provement of her tndigenous varieties, the prospects of her cotton industry 
are not encouraging. 

1 he existence ot a large quantity of machinery* constructed for dealing 
with short-staple cotton gives an artificial value to the inferior growths 
of tins country at the present lime, but in view of the abundant suppi) 
of superior cotton now to the market, it is likely tint ns these machines 
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wear out they will be replaced by others made for a longer staple, and 
consequently that the demand for the poorer qualities of cotton will 
greatly dimmish ; cultivators will then find that Varaii, Jart and other 
prolific short staple varieties are not the profitable crops they now are, 
and they will wish, when it may be too late, that they again possessed 
the superior kinds that have been, or now are being, driven out of 
cultivation 

Concluding yote by the Editor 
During the^ cold season of 1893 I had the pleasure to enjoy 


Baroda together with supplies obtained from other parts of India I 
His remarks above, constitute a most valuable contribution to our 
knowledge of the cotton plants of India They incorporate his conti I 
nuous observations and are particularly valuable as denoting varia- 
tions m form due to altered environment When I add, therefore, that 
I do not accept some of Professor Middleton’s botanical interpreta- 
tions I should not be regarded as wishing m any way to detract 
from the value of the above paper. The subject of the origin of the 
cultivated races of cotton in the world, is a problem which unfor- 
tunately has its pyallel if not its origin in the obscurity that involves 
the determination of even the species of Gossypium. While a very 
large proportion of the cotton area of India still remains to be ex- 
plored by me, I do not propose to publish my peculiar views of the 
botanical problems briefly touched on by Professor Middleton I may 
■ ' 1 ’ ■ ' >v?n 

ven 

! ■ , in 


• ■ : If, 

therefore, uncertainty exists as to the exact plants meant by UnntEUS 
under such names, for example, as Gossypium barbadense, G. 
hirsutum and even G arboreum, it is no wonder that numerous 
subsequent writers have got hopelessly confused and new names such 
as G. obtusifoluim, G indicum, G, Wightianum, G. roseum, 
and G. neglectum have been proposed and rejected or translated 
from one form to another. The writer had the pleasure recently to 
receive a large and valuable collection of botanical specimens of Gossy- 
ptum from the United States of America These proved of excep 
tional interest since they revealed the fact that G. harbaceum of 
American writers was for the most part neither the G herbaceum, 
Lmn Sp.Pl nor G. herbaceum, Linn Htrb The interest in this 
matter tums mainly in the interpretation that must now be placed 
on the so-called American hybrids between that species and G 
barbadense. Indeed it is from an exactly similar reason that the 
whole problem of the solution of the species of Gossypium 
calls most urgently for solution Until we are m a position to say 
so and so are definite forms, varieties, or species, we are not in a 
position to propose the steps that should be taken in tho direction 
of improvement of stock. 

G It r O— bo isj R & A — >7-5-5* — npo — F ft 
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The objects of THE AGRICULTURAL LEDGER are* — 

(1) To provide information connected with agriculture or with economic products 

in a form which will admit of its ready transfer to ledgers , 

(2) To secure the maintenance of uniform ledgers (on the plan of the Dictionary) 

in all offices concerned in agricultural subjects throughout India, so that 
references to ledger entries made m any report or publication may be 
readily utilised in all offices where ledgers are kept , 

(3) To admit of the circulation, in convenient form of information on any subject 

connected with agriculture or economic products to officials or other persons 
interested therein , 

(4) To secure a connection between all papers of interest published on subjects 

relating to economic products and the official Dictionary of Economic 
Products With this object the information published tn these ledgers will 
uniformly be given under the name and number of the Dictionary article 
which they more especially amplify When the subject dealt with has not 
been taken up in the Dictionary, th** position it very possibly would 
occupy in future issues of that work will be assigned to it 
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Secretary to the Government of India 
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An Enquiry into the present condition of the Al dyers and of the growers of Al- 
root also some remarks on the origin of the form of Mormda known to 
botanists as M tinctona; together with an account of a new and simple 
process of utilizing the Al-dye,— by THE EDITOR 


The specific name tmctoria having been assigned by Roxburgh 
to one of the forms of Mormda, many popular writers (and very 
naturally so) have presumed that the cultivated dye yielding plant 
was M. tinctona. But it transpired subsequent to the publication 
of Roxburgh’s work that the chief source of the dye was a species 
named previously bj Lmnajus ss M. citnfoha. Any species of 
Mormda may, however, afford the dye but in varying proportions, 
higher in the cultivated forms than in the wild This circumstance 
has rendered it necessary that in every attempt that may be made 
to advance the interest concerned in Al dye the very greatest care 
and attention should, for sometime to come, be paid to botanical con- 
siderations ft would obviously result in disappointment and failure 
were carefully selected specimens to be sent to the chemist, but the 
practical dyer furnished subsequently with inferior Mormda— sup- 
plied in fact with roots that afford a very much smaller amount of 
dye than those examined by the chemist. In the experiments 
hitherto performed in Europe it has frequently happened that the 
practical dyers results have to all intents and purposes discredited 
the chemical investigations This has been due to either of two 
circumstances — (o) ignorance in Europe of the method necessary 
to obtain the red dye from the roots, and (£) ignorance in India of 
the fact that there are various forms of Mormda and therefore 
various qualities of the roots, some of which may contain little or 
none of the red, for which the roots are valued 
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As an example ot the iorme r reason of failure, mention mat be 
made of the circumstance that Mr, Thomas Wardfe of Leek 
one of the most enlightened and experienced of dyers, failed absolute- 
ly to discover the red dye m an extensive series of simples of «/- 
roots sent to him for experiment He was of opinion that the Natives 
of India, must use manjU (Rubia) along with their al , and conse- 
quently was led to affirm that the former must in that case be re 
garded as the source of the red colour But on his visiting India Mr 
Wardle Obtained abundant evidence that the al roots do actually 
yield excellent reds and bis subsequent experiments abundantly con- 
firmed the Indian experience 

Since the date of publication of the Dictionary, large commercial 
samples of some of the chief kinds of al roots have been furnished 
by the Government of India to the Imperial Institute, London These 
have been subjected to careful chemical examination by Professor 
Kumma! and Mr Parkin of the York College, Leeds The 
result has been that these chemists have published a scientific 
explanation of the principle involved in the isolation of the red dye. 
The possibility, therefore, of a trade with Europe in Monnda dye has 
been advanced very materially No dyer need now fail to obtain the 
red principle, and the development in the future of a large Monnda 
industry may accord ingh be said to turn on certain Indian considera 
tions such as —First, whether it will pay to cultivate the ai root as an 
article of foreign export , second, for Indian investigators to discover 
which species and what forms of that species afford the greatest 
amount of dye, and are, therefore, the plants that should be cultivated , 
third, to ascertain whether the yield of dye from the more prevalent 
wild species is sufficient to justify the attempt being made to create 
a trade m this as an article of forest produce , fourth, to find out the 
area over which Monnda cultivation could be profitably extended, 
keeping in view of course the influences of climate and soil on yield 
of dye, as also the facility of transport to the seaboard 

Were it possible to organise a foreign trade, an incalculable boon 
would be conferred upon a class of cultivators, who through the 
extension of the use of aniline dyes may be said to have been ruined 
The Indian trade in al dye having been practically exterminated 
within the past few years, it becomes a matter of the greatest im- 
portance to India to definitely ascertain the prospects of a foreign 
market for the root 

While, therefore, the chief responsibility of future developments 
rests for the present upon India, the aid of the chemist cannot be said 
to be unnecessary. There are, as it seems to the writer, at least two 
directions in which the contemporaneous researches of the chemist 
ate indispensable Indian officials must see that they collect certain 
well known roots, not as in the past bizir or commercial samples 
These will have to be accompanied with carefully preserved botanical 
specimens, so that the botanist may be able to furnish the chemist 
with the racial Or specific names of the plants under bis investigation 
By this means it would be possible to discover the varying yields of 
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and of the growers of Al root. ( 0 if«M) 

dje m different species, varieties, or races, both of the wild and of 
the cultivated plants, as also of the influences of environment on 
these forms The co-operation of the chemist m this enquiry is 
essential, but he can render an even greater service Past ex- 
perience m Tea, Indigo, Jute, Cotton, Silk, etc, has abundantl) 
shown that if an Indian indussrj ts to be great!} expanded it must 
enlist European capita! and enterprise Remarkabl) few Indian 
industries that have remained in the hands of the Names during, 
sa),the past half century of India's commercial development have 
made any tangible progress This is doubtless hrgelj due to the 
ignorance of the people of India in the principles by which 
alone large and prosperous undertakings are controlled In their 
agriculture the) arc peasant farmers, and in their manufactures the) 
arc village artizans With both these classes tt is only too frequently 
the esse that the governing principle is immediate gam, and hence 
adulteration is often exalted into a science, instead of being viewed 
as an absolute barrier to gre-*’ ft ‘Wefore, 

Monnda has any chance of it at 

present holds into that of one ‘ cts, it 

would almost seem as if the chemist would have to discover a process 

. prepared dye 

, needed for 

seen below has practically been discovered by Hummel and Perkin, export, 
for these distinguished chemists mi) be said to have not onl) 
removed the chief difficulties hitherto experienced by European 
dyers in the utilization of al, but laid the foundation of further pos- 
sible developments in the direction indicated In India it has not as 
)ct been found remunerative (with few exceptions such as Tea, 

Coffee and Indigo) for European capital to be directed to pure!) 
agricultural undertakings Unless, therefore, some opening be 
afforded for European enterprise to pioneer the new industry , it js 
hardly to be expected that much progress would be made even b) half 
a century of continued demand from Europe, for the suppl) of roots 
of a uniform quaht) 

But in concluding these introductory remarks, it mij be said there 
is still a third direction in which the chemist tna) aid the Indian P the dye 
investigator The opinion is ver) general]) held in this country, and 
has been so for centuries, that cloth d)ed withal is proof against the 
ravages of white ants and other destructive insects This belief is 
alluded to in the Dictionary (page *65) as the reason why kkaruo 
cloth is so universal!) emplojcd by the Native bankers and shop- 
keepers to wrap around their account books In man) parts of 
India the ravages of white ants are so great that they may be said to 
destroy the avenues of trees planted along the roads near towns and 
villages But in some parts of the country the stems are often 
painted round and round for, sa),two feet from the ground upwards 
with a preparation consisting m some cases of the refuse of the al 
dje works, in combination with garlic and other such ingredients 
This is said to check most completely the ravages of white ants 
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FAIhT USED AGAINST WHITE-ANTS 

During i brief visit to the Native State of Good a), the writer recently 
gave this subject considerable attention There seemed to be no 
doubt that His Highness the Takore Sahib, by his enlightened action 
in this matter, had effected a radical improvement The trees through- 
out his State were all painted as described, and not a single tree 
could be found showing the mud encasements so characteristic of the 
presence of white ants And very possibly, as a consequence of the 
care bestowed on these trees they were healthy and vigorous, while 
those in neighbouring States were sickly and badly attacked with 
white ants in consequence of these observations the writer a sled 
lor information as to the composition of the paint which had been 
used He was informed that the red colour was merely to indicate 
the fact that the trees had been punted, and that it was for the most 
part red ochre The useful ingredients were said io be as follows — 

1 part dekamalt gum (the resin of Gardenia gummjfefa). 

2 parts asafeetida 

2 parts bazar aloes 

2 parts cantor oil cake 

These are well pounded mixed «tnd kept m water for about a 
fortnight. When thoroughly united and what may be called decom- 
posed, into a threkened compound, water is added m order to bring 
to the consistency of paint and the colouring matter then added 
The mixture is now ready for use and if thoroughly applied for about 
two feet will check not only the attacks of white ants, but of red anis 
and other msect pests Its effect will last for two years or more The 
cost of the preparation comes to about 4 to 5 rupees per 100 
trees But according to the information furnished from Gondal 
al refuse possesses no special properties , from other parts of India 
the reputation is very general that it is of great value The red ocV re, 
added to the above preparation may not only be useful as indicating 
the trees that have been painted, but gne a useful consistency, if it 
does not serve to mechanically hold the other ingredients 

It would however, «eem desirable to have the reputation of ol as 
a preventable against the attacks of insects thoroughly investigated, 
even supposing it be admitted that experience m Gondaf has proved 
that it is of no very specta! merit as a paint on trees The system 
of pamung trees fas detailed above) might with great advantage be 
extended throughout India especially in orchards , and it is even pro 
bable that the f ca and Coffee planters might find the system of great 
value m checking the depredations of insect pests But there 
remains the mam issue, the importance of this reputed property of 
a 1 dye being thoroughly investigated If it be acluaily a fret that it 
preserves the textiles so dyed from being attacked by insects, that 
would be a powerful reason for its greatly extended use m a U cases 

where lasting properties were essential The writer would wish it to 

be distinctly understood however, that in dealing with the subject of 
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Uift prevent Htvc power of al against white-ants, he desires to gne great 
cr currency merely to a % cry generally accepted Native opinion, and one 
winch has not as jet been either confirmed or disproved bj scientific 
investigation 


Origin or M, tinctoria froj: M. citrifolia. 

It may be of interest to record here some observations made by the origin op 
writer during a recent tour of inspection through certain of the nf-pro* cultivate!! 
duemg districts of the Central Provinces and of the Berars, since these F0HMS * 
would seem to point to a possible error in the botanical literature of 
the dyc«yieldmg species of Morinda Being familiar, from previous 
stud) of dried herbarium specimens of that genus, that grave doubts 
might be entertained as to the desirability of retaining Roxburgh's 
M. tinctoria as a species distinct from M, citrifolia, he was 

f irepared when opportunity afforded to examine critically the various 
orms met with in cultivation. It may best elucidate the facts dt$- 


' ■ ave of 

" The 

cultivators explained that these were from 3010 50 jears old, they 
were about 40 feet in height These trees were said to have been 
formerly employed in furnishing seed for a crop known as the molt 
(larger) al, and ordinarily fetched about R60 per 4001b of ripe 
fruits The trees flower in June and were in nearly ripe fruit on the 
rst of December When asked when the fruits would be collected, 
the cultivators replied that there was now no demand for the seed 
and hence the trees were useless 

It may be here remarked that the lower branches of these trees bore 


Al 


grove at 
Sauner 


See Plate t» 


manifested the difference in the foliage of M. Citrifolia (the old large | 
l-l k A/r l.nnln.in /iV. A „„1 A I 


lateral and opposite a leaf in the old twigs, and more or less 
terminal in the joung Indeed the contrast between specimens 
from the lower and older parts of the tree and from the upper and 


but subsequently other samples were procured from trees and the 
above peculiarities repeatedly verified Of this nature may be 
— -* — — 1 -• (Specimens No 13822), at Bailona 
N : s 0502). 

.. ■ the complaint was made by the 
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cultivators, far and near, that they had been deprived of one of 
their most remunerative industries— the cultivation of the al. 
They pointed to the neglected trees by the sides of the fields 
and to the plants of al that now spring up all over 
the fields as useless and troublesome weeds In only one or 
two localities were actual fields of al cultivation to be found. 
Near Surla, for example, a few fields were inspected These had been 
sown broad-cast in June, and the plants were in December about 5 
to 10 inches in height As these possessed long narrow leaves, very 
hairy and pale-green, the; were at once thought to be M. tinctoria, 
Roxb . Since they were not in flower the cultivators were asked if they 
could show any older plants of this s'tme form — the moti al as it was 
“ * **- 1 “ distance as those from 

obtained After collect- 
*• . . . e marched off to inspect 

the trees and found these (No 131122) identical with the Sauner 
trees already described On expressing doubt as to the field plant 
having been produced from these trees, because, while the trees had 
large broad sub-glabrous leaves, the field crop had narrow hairy 
• u ' J — A rtUAntmn ro the fact that the 

every possible 
1 “if seed from 

These trees produce the molt at , from what source is me crop known 
as the chhoti al obtained ” ? The answer received was that it is the same 
plant under different treatment Fields of chhoti al were then inspected, 


therefore to be seen, whereas the molt al wasm the state 01 seeuunga 
in their first ] ear of growth. The former were in flower, the^ latter 


and at the same lime comparatively narrowei tuau «» ** ^ - • 
plant The latter has also a strong tendency to produce procumbent 
or deflexed and arched branches, a peculiarity probably the result of 

their less woody' structure m relation to the weight of fruit that they 

Love to carrv. , 

■ * — was given of the 
, ■ ted If seed from 

■ , ■ will produce matt 

of, a '.mu. mat , • ■ „ , ' ™>“ <!” 

quant, t, ) after the thtrd to fifth , ear. Man, of the met, al p ants my . 
however, be seen to flower in the second or third J“ r 
tmne in flower very near!, throughout their subsequent gfo rib, open- 
ing fruit m December. If from these plants seed be col ected and 
sown tho chtwt, al is obtained— n plant that nr) produce its (loners 
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and fruits m twelve months It, moreover, jields a rich crop of the origin of 
finest of all roots in 14 lo 20 months from the date of being’ sown. c *forms' EE 
The cultivators admitted, however, that they rare]) take the molt al 
* f ■ * ’ . ' ‘ * ' ‘ s of the 

as thus 

1 - ■ stock 

. . t ■ t rather 

which exists under certain methods of treatment It would thus seem • 

that by a process of selection, and as the result of centuries 
of cultivation, the al growers have produced from a perennial tree an 
annual, or at most biennial, field crop The) have altered the nature 
of the plant bj reducing it from a tree 40 feet in height to a bush 6 
inches to 2 feet in height Have made it fruit as a biennial and flower 
not m Tune only, as in the case of the trees, but from June to Decem- 
ber. They have caused Jt to produce thin roots with thick dyc-yjeJd- 
ing bark and little or no wood. In trade the roots are assorted into 
three qualities according to size, but the whole of the chhoti al crop 
would be referred to the finest of all qualities, the thinner roots of the 
■ ■ ” ■ ' ■ "ohal 


inparalleled, results, , 
centuries of know- 

ledge should now be in imminent danger of being entirely lost, since the , 
crop is everywhere being abandoned and the annual and biennial , 
stock neglected as a weed which will rapidly revert to its perennial 1 
and less valuable condition 

Thespecimens collected in the fields were as follows ~-Nos 13821 
{molt al, seed from the trees 13822) and 13823 (molt al, a weed in 
fields) , 13824 and 13825 ( chhoit al, old plants left for purposes of 
seed ; and 10517 ( molt al found in fields as a weed of cultivation) 1 

These field plants have all got the narrow leaves characteristic of 
M. tinctona, Poxb , while the tree form, as already detailed, corre- 
sponds as near as possible to M* citnfoha, Linn. 

It was also observed that shoots springing from the roots of old 
plants hid very thick hairj leaves (Nos 13822A and 10502), that 
answer admirably to M. tomentosa, and that here and there among 
neglected plants many flowers had protruding stamens, thus showing 
that the so-called species — M. exserta— must be regarded as a 
mere sexual state In this connection it ma> be remarked that Mr J. 

F Duthie, (Field and Garden Crops of the North- Western Provinces, 
Vo) 1H, pp 55*57, pi, 89) figures and describes a form with protrud- 
ing stamens as the al plant of Bundelkhand Commenting on this sob- 
JCCt ' - ■’ *' *' ■ * * 

the 
by 1 

employed in the extraction of the characteristic dye ” According to j 
the observations detailed above, however, the arborescent form, M. 1 
citnfolia of botani'ts, should rather be spoken of as the wild state 
of M. tinctoria; and further, the more htghlr cultivated condition — 
the < hh oti al — of the Central Provinces and of the Berars shows, if 
anything, a closer approximation to the condition of the foliage of the 
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arborescent plant than do th*> = 


Cdlmgs derived direct from the trees 
i g cultivation and the effort to recover 
nal. 

crop 5 s usually lateral, but in some 
on the long terminal branches of young trees, the heads of 
flowers become crowded together and produce the condition figured 
by Roxburgh «c tvr — **• « 6 

So far has satisfied himself 

that the v wujIuiU and of 1 VZ. tfnctoria (as de- 

scribed m the Flora of British India) can be no longer upheld, but 
that those two so-called species must be reduced to one very protean 
form — M. citnfolia, Linn. It is impossible to retain any of the condi- 
tions enumerated above as even racial states The plant sports so 
freely that from the same individual root it would not be difficult to 
cut tj pveal examples o£ M citnfolia, M. tmetona, M. tomen- 
tosa, M exserta, M. bracteata, and even M. multiflora. 
The character of having bracta outside the fruiting head was not 
observed during the writer’s explorations in the Central Provinces, but 
that character is so unimportant that after witnessing other sports it 
■would not be difficult to believe that a few hours’ longer search would 
have discovered fields of bracteated heads. The many-flowered 
character of M. multiflora was found plentiful in neglected plants 
(No 13823) which spring up here and there through Tur (Cajanus) 
and other tall crops, the branches being elongated and the flowers pro- 
duced at th~ * - ons of life m a 

lurgh should 
with m Nag- 

1 u *e u * 11110 ^wnuiy. ft very nearly 

follows from that remark that the whole of the Morinda specimens 
collected by the writer are forms of M« muitiflora, or that that 
species is no longer cultivated in the Central Provinces The 
majority of the plants seen at the present day do not possess the 
peculiar inflorescence that gave origin to the name of M.tnultiflora, 
so that the specific description would have to be greatly modified 
until m fact it merged into the protean M. citnfolia. Roxburgh's 
manuscript figure, however, of M . multiflora looks a great deal more 

distinct from the arborescent M. citnfolia than do M tinctona, M. 

bract eat a, or M. exserta But were a selection of sports figured it 
would be possible to almost indefinitely multiply the species of this 
genus It is, however, curiously interesting to find how completely 
Roxburgh's brief description of the Nagpur plant corresponds with the 
chhoit (lesser) al of the present day. He obtained the seed of jt m 
1801, and “by the close of the same year the plants were m blossom, 

sr >d ?«««/.«»— 1 tbs, and now 

may further 

re Morinda, 

ft],Mujr uesaioeu and figured by me, gTOw to he small trees, they 
generally blossom the first year of their growth if the soil w good and 
the plants taken good care of." Roxburgh then concludes his ac- 
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count of M multiflora jn these -words “This plant is cultivated c°C,«VAt£0 
about Nagpur as the other species arc m various other pans of India forms. 
and for the same purpose ’ The remark ss to flowering will be seen 
to confirm the observations made by the writer m connection with 
jbe thhoti and moti al field plants It is thus probable that 
Roxburgh bad been supplied vTith seed of the cultivated races of plants, 
not the trees The cultivators strongest argument that the chhoti al 
is distinct from the tree form ■(where that opinion prevails) 15 
generally that, while the tree flowers in June the field plant flowers 
throughout the > ear That statement was repeatedly confirmed by the 
writer and will be seen corroborated }>) the fact that the specimens of the 
field plant (collected m December) arc m flower as well as ripe fruit 

Character op the Cultivation and Present Position op the cultivation. 

“At Industry. 

It has already been briefly indicated that the al industry of the 
Central Provinces and of the Berars is in a state of rapid de- 
cay. Some few) ears ago al cultivation was not on!) one of the most cuttt- 
popular but most profitable of undertakings Many large towns might decline 
be mentioned as having derived thetr entire wealth from some part of 
the trade These are rapidl) falling into ruin and the distress ex- 
perienced is of course being felt more keenly by the labourers than 
by the better class members of the community The introduction of 
aniline dyes (which have enure!) superseded al) may m perfect fair 
ness be described as little short of a calamit) It has reduced to 
the verge of starvation the inhabitants of large tracts of cotmtr) and 
destroyed the artistic instincts of the people over a still wider area 
While discussing »h»s subject in company with a large circle of 
cultivators at Anjangaon and several other towns, a senes of questions 
were put, to which the following (among other answers) were given — 

1 Cultivation has been entirely discontinued within the past cultivators 
(our or five years 

2 Formerly 6 percent of the cultivation of Artjangion was de- 
voted to at, and at Pathrot (6 miles off) there used fo'-raerly to be as 
much as 1 2 per cent 

3 It was a very profitable crop. If four acres were under cotton 
the yield might come to R60, but al would give R150 or more, for 
each of the years that the crop occupied the soil 

4 The cultivation was so profitable that the 0/ districts were very 
prosperous Now the complaint was universal that they were suffer- 
ing very greatly through the loss of their industry 

5 Al, after the first year, was not affected am way by super- 
abundance or insufficiency of rain The crop m fact gave no anxiety 

6 During the last year of cultivation the demand bad so declined 
1 tb3t the cultivators give the produce for nothing to any person who 

would dig it up and remove it. 

7 The seed was procured from the field crop, not taken from the 
trees, but it was admitted this was more from convenience than neces 
sity They accounted for the existence of rows of trees by suppos 
tng them to have grown by accident In other villages the trees 
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and washed in fresh water and dried Sample No 4008 is the cloth 
treated in this manner 

Third — The cloth is dipped in a mixture of 2lb of castor oil, 2lb of 
alkali and about 5 gallons of water It is allowed to remain m this for 
twelve hours Next morning it is taken out, rinsed and dried It] is not 
washed in fresh water Sample No 4909 is the cloth passed through this 
further process 

Fourth —In order to get rid of the surplus part of the castor oil in the 
cloth, it is every day washed in fresh water and dried for three consecutive 
days Then for the next three days it is every dav dipped in a solution of 
alkali for twelve hours, taken out, rinsed and dried. On the seventh day 
it is washed m fresh clear uatcr or running stream anddried Sample 


ire of 81 b of the myrabolan 
5012 to 5014) with about 

and dried Sample h 
Stxth —The clot! 
myrabolan powder a 

remain m it for a short time Then it is taken out, rinsed and dried Next 
it is dipped in a solution of 23ft of alum (sample marked No 5015) in about 
5 gallons of water It is taken out at once after it is plunged, rinsed and 
well dried It is then washed in clear water and dried again. Sample 
No 5002 is the cloth advanced through this stage 

Now the cloth is ready to receive the al dye But if it is desired to 


stage of mvrabolan and alum 

tst — A mixture of 2oIb of castor oil (country), 2glb of wax, and 2^lb 
of the powder of a vegetable oily substance known by the name of “ khan 
khan” (samples marked Nos. 5016 and 5017) is made, and the whole 
thing is heated, till reduced to a liquid 
which the cloth is to be printed a 
and printed on the cloth as required 
f' N ^ns 

ot ito o't sifip'nate 

< \ ins of clear water 

1 hour and is then 

I iour This process 

, e wax collects on 

the surface of the water and is separated. Sample No 5004 is the cloth 
carried up to this stage i < L ^ 

and 

, \ this 

process , next it is dipped in a solution of alum and dried , alter !t is 
well dried, it is washed in dear water and dried again Sample No 500b 
is the cloth passed through this alum process The printed doth is now 
ready to get dyed _ 

Seventh —Lastly, the dyer prepares the «/ dye f°, r ^ ls ^P^P°^ e _ 30 ffi 
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"Pa !*»«,*' No* 5«»io— -- ------ - 1 — - ■ 

fpcaatlx trade f<r thu p • ■ 

it The t’olh lo l>c d>ei ■ ■ ■ 

heated urdrr (ire f t >r ak ■ ■ • 

11 now and then stirred w 

tttre, and the linuid a ■ ■ 

washed and dned Ss , ' , ' 1 . , 

So 5<»oS is a eotrse c!oth dyed, and simple No. Jong is the printed cloth 
dyed «nlh this dye. If the simple doth be requ rrd to be blick -coloured, 
it"t» dipped mto’a solution of sulphate of iron, washed and dried. Sample 
No, pno is the b lack-coloured doth. 

Tbcabovei* * '* ’• *’ *-**• - Thmccloths 

arc now u*cd ■ ■ ■ rormeriy this 

was the only ■ ys the cloths 

dyed and pnrpircrl in l-uttpc in 111 it nets 11 i\c iniupuLi ns place, and the 
courlrj trade of dy cine i« rruchdrprrs«cd. He* dcs which, the n.ithe-dycd 
cloths arc u*ed in petty domestic purpo<c«,such as carpets, bed cloths, etc. 
CoMon twist is also similarly dyed with this dye, and is employed by 
w cairo only. 

The *>/ plant is neither produced nor odtisatcd in Kathiawar, but it is 
imported here from Gurrr.ii and Central frxin, etc. The samples of the 
Inrar of, it* jviMdrr.mnnufictured red dye of the European market, and 


Examination or the nvr. Di Professor Hummel and Mr. Perkin. 

Such, then, is the complicated. process followed m India, for dyeinc • 


been published in the Journal of the bociety of Chemical Industries 
The samples of Morinda roots (analysed by these chemists) were fur- 
nished by the Reporter on Economic Products through the Imperial 
Institute, London, and it 1 ■ j.*-- > - -l 

tamed may be regarded as 

tant) contribution toward . ■ ‘ 
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Hummel and Mr Perkin have kindly undertaken to continue their in- 
vestigations in order to solve the practical question of the varying 
yield of different forms of Morinda, of roots from diverse climatic 
localities, from different systems of cultivation and seasons of collec- 
tion, the object being to discover, if possible the most profitable 
forms of the plant and the regions where encouragement had best he 
given to foster a revival of the expiring industry. -Already these dis. 
tinguished chemists have prepared the way for a greatly improved sys- 
tem of using the dye principle than that pursued in India And it is to 
be hoped they may extend an even more direct helping hand to India 
by designing a simple process, by which the dye in a half state might 
be prepared ready for export. The hope entertained in India lies more 
in the direction of organising a new foreign trade than in any very 
immediate revival of the now almost extinct industry of al dyeing 
It will be seen from the passages quoted below from Professor 
Hummel and Mr Perkin’s paper that these chemists have most 
undoubtedly made an advance in that direction by the improvement 
they have shown to take place through a process of simply steep- 
ing and washing the roots In their report on Morinda they begin 
by reviewing all previous publications and in this part of their paper 
they trace the European knowledge of the dye from the investigations 
made by Dr Bancroft about the year 1790— 

“ On calico panted with alumina and iron mordants, separately or 
mixed, Dr Bancroft is said to have obtained reds, purples and choco 
lates, very similar to the analogous madder colours, and equally durable 
At the same time he considered that it might be profitably imported into 
Europe, and that it possessed the advantage over chay root, that it was 
less liable to deterioration during storage 

In 1812 Schwartz and Koechlin also examined this root, under the 
names Nona and Hachrout* and reported on its dyeing properties to the 
Industrial Society of Mulhouse, in the paper already alluded to under 
chay root Thev pointed out its extreme toughness as compared with 
' J ^ PR'- 'liv pxoenenced in grinding it They 

Rubiacem examined by them 
je((f > w principles of an acitf 
/ashing of the root with cold 
1 * . j " ^ v ni rn n,o.l. it requisite to add a certain propor- 

re bath in order to have a perfectly 
this precaution they ascribed the m- 
They recommended 'hat the root be 
_ — » r as possible and washed 

Itenng the mixture, and 
the filter 

1 0 me uye u*u 1 ii v> - we gl t of the -root of car- 

bonate of soda, and having introduced the mordanted material, 
the temperature was raised gradually to the boiling point. In this 
manner they were able to obtain on oil ard alumina mordanted 
calico a very full red, which on clearing in the usual manner with soap 
and stannous chloride, changed to a scarlet resembling the Turkey -red 
obtained from madder On ordinary calico printed with iron and 
»- - •> ui«-i f 1 i, r r *A rnnrolate dilter- 
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Their condmion «u tint. since moneda root onlt possessed one third 
the dyeing power cl a medium quit, ij ot madder, lt c ; u |d „ei e , compete 
with the latter m the Hufcpcin market 

At a later date, about the jear tSr’. tome monnda root was imported 
>«« Glasgow under the name o( So with ,h e 
ot introducing it as a subs! tine fur madder It „ M submitted for trial 
to some of the most experienced and skilful calico printers of the district, 
all of whom concurred m declaring it not to be a die at al), and to be 
totally deUtnne of ti'eful applications Promisor Andtrson, of’tbe Glasgow 
Unnmitj, hcanrg of this circumstance, obtain*^ a supph of the root, 
submitted it to a chemical examination end succeeded in isolating from 
it .a kIIo* crjsniimc product. Andm&n found that ih»5 substance did 
not dye iron and atumun mrrdants printed and fixed on calico as usual 
Utlll C*!iCO*Pntitcrs, but cottcn prqnrcd with oil and mordanted with ! 
aJiuxuna as tor TurWj rrd assstwed i d v k bra « n^sh colour. devoid el 

beaut) The absence of dyeing properties in thi s m onndme is readily 
explained, /or t n now knote it to be a £lutosm e \\ hen submitted to 
dry dmillation. Anderson found morindmc to yield in orange crystalline 
sublimate which be called monniom, ard this same substance wasalso 
produced by boiling monndme with dilute mineral acids Monndone 
represents the Irue colouring mltter of monnda root, and accordingly 
Anderson found tt to dje ordinary mordanted calico in the normal 
manner- 

In 1851 Rochleder ga\e it is hu opinion that nuj nn ^ ine a nd mormdone 
were identical with the mbcrylhnc acid and ahrann denied from madder 
That this was not the caicvus first adduced by $ta, n (? f» r C hem 97, 
*J#), and »n JB87-8S Thorpe, in conjunction with Greenail & Smith 
(Jour C/iew Soc 51,59 cj, />/), showed tonclusrtch the Correct- 
ness of Stein e new, and further that the constitution of monndme corre- 
sponded to a IrtdiyJrat} methyl anMnujutnortf, alizarine being, as is 
wcllknown, a dt Uydroxy-anihrayuuioue 

Experimental Remits — Ham g regard, therefore, to the extensive 
employment of morinda root as area dye-stuff by the Natives of India, and 
the undoubted difficulties experienced by many European experts who 
have in the past attempted to apply it for the production of reds, our 
attention and interest was attracted to this dye- stuff with the view of deter 
mining the best method of applying it successfully 

Further, although monada root has already b«m examined by several 
chemists and the nature of its chief colounng principle has been establish- 
ed, it seemed desirable todetermme the character of those accompanying 
principles analogous to the y etlow substances found m madder > ebay root. 
and munjeet, » hieh from its botanical relationship it might naturally be 
expected to contain 


With respect to this part of our examination the results will be 
communicated at an early date to the Chemical Society but it may 
already here be st3 ted that several of the above-mentioned yellow sub- 
Mantes have been isolated m the cry stallme condition As to the essential 
Colouring principle it is found to be present almost entirely in the form 
of the glucoside monndme which m the pure condition proves to be 01 a 
somewhat stable character 

Now 11 is welt known that tke colouring tnattet qf the tnadder-rtwl is 
there present also largely as the glucoside ruberyihnc acid, a substance 
devoid of dyeing properties with respece to mordants although it wiu dye 
wool and silk a bright yellow colour Moreover, it is a matter of comm 
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root, due to the presence in it of chlororubme , the washed root gave Z 7'7 
gr ms. of a paler green product 

On dyeing stripe mordanted cat CO with mortuda^garaneine, with the 
addition of 2-— 4 per cent o! its weight of calcium acetate, good colours 
were obtained 

One other method of improving the dyeing power of monndaroot, 
also borrowed from the madder industry, still remained to be tried 
Mam years ago immense quantities of the so called ‘ flowers of madder” 
were made in France bv simply mixing ground madder with about to 
times its bulk of water, allow mg the mixture to stand 12—15 hours, and 
finallv filtering, pressing drying and grinding the product, Although, 
no doubt, some fermentation and consequent decomposition of the gla* 
coside took place during the steeping, it has usually been regarded as 
a mere washing process, whereby certain soluble matters, especially acids 
tike pecUC acid, etc., were removed and \hi>s prevented from soiling the 
dj ed colours and the unmordanted pins of calico prints (the so called 
"whites"), and also from impoverishing the colours by dissolving off 
to me of the mordant The loss in weight experienced amounted to 
55— 60 per cent., and cerr«po»'di«ir *o tins the dyeing pan er mas about 
doubled , 

Inwmitation of the foregoing process then, 3x0 grms ground mor nda 
root were mixed with three hires distilled water and allowed to stand, with 
occasional stirring, for two hours , the mixture was then filtered through 
cabco, am the residue was «imilarly treated a second and 1 third time, 
the last steeping being prolonged to 21 hours The waste liquors were 
perfectly clear and of a dark olvevellaw colour These liquors were 
subsequently boiled for three hours, with the addition of a little sulphuric 
acid, when a copious darl green prcop tale, chiefly composed of chloro* 
rubfn, was obtained This precipitate was collected washed free from 
acid, and its colouring power as determined by comparative dyeing cx* 
penments proved to be equal to 4 per cent of that of the washed root 
after drying In stm lar experiments with other samples of mormda root 
the precipitates showed no dyeing power whatever 

It may be considered, therefore, that little or no useful colouring 
matter is remov ed by this washing process . on the other hand dvctng: 
experiments made with the w ashed and dried root showed that, whereas in 
its original state it was quite useless as a dye stuff, it had now' acquired 
the property of dyeing mordanted cabco to a very marked and useful 
extent , 

Its colouring power was, however, not fully developed until such salts ' 
as sodium carbonate or acetate calcium carbonate or xcetati, had been . 
added to the dye’bath Similar additions especially chalk, are usual 1 
in the case of madder grow n on a non calcareous sod, and the yellow Colour , 
of monada root, beth before ind after washing, evidently indicate that! 
Us colouring principle is in the free stale, rather than combined with mi' ( 
neral matter, e g , with lime, etc. \Ve may add that the chemical exam* j 
1 nation corroborates this view On comparing the relative advantages ; 
of the abov e-merhontd salts it was found that in each case their addition | 
to the dye bath was decidedly beneficial The following a»c the amounts ! 
we found it necessary to ■emp'oy to give the best results \ $ pel cent | 
sodium carbonate {10 aq ), 1 per cent chalk, 16 per cent calcium acetate, 
t6 per cent sodium acetate Chalk, and especially sodium carbonate, may 
bn regarded as the best additions, but excess of either o! them is far more 
injurious than itj the case of calcium and sodium acetate, whose effect 
is \erv much weaker, as shown by the large amounts it is necessary to 
employ. 
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European . J ^ 0 do " bt th “ e proportions would have to be varied a little, according 

Method | to the quality of the root, and the method of the washing process employed. . 


As to the actual d>emg process, it differs in nowise from that in 
vogue with madder. The mordanted caitco was always introduced into 
the cold dye-bath, the temperature of which was then gradually raised to 
the boiling point in tbecourse of hours, and the dyeing continued for 


Beds & 
finks with 
Alumina. 


Oil prepared 


in raorinda-root and mormda-garancme, comparative dyeing experiments 
on stripe mordanted caitco w ere made \uth pure monndone, from which 
it appeared that the particular morinda- root examined contained the 
equivalent of I per cent morindone, 75 grms, washed morinda root 
(equivalent to 10 grms of the unwashed rooty, had a dyeing power equal 
to 15 grms madder root of good quality 

The red and pink obtained on aiumtna mordant are je? lower than the 
corresponding madder colours, the chocolate presents a similar difference 
in tone, and hence appears fuller than a madder chocolate, while the lilac 
rs distinctly redder 


Wool ft Silk. 


Washing 

Procoss 


Dyeing' powe 
of Morinda. 


Co**/, itllfc 
1 > S. 


to the intensity" of the mordant 

On wool and silk, mordanted according to the usual methods, good 
chocolate-browns are obtained with chromium, orange-reds with alumina, 
bright orange with tin, and dark purple and black with iron mordant. 

All the colours referred to are as fast to soap as the corresponding 
madder colours ; their fastness to light has not jet been studied, but we 
shall not be surprised to find them equal the madder colours also jn this 
respect 

Although, as already stated, unwashed monnda-root will not dye 
ordinary mordanted calico, it does dje, to a small extent, with sodium 
carbonate added to thedje-bath, cotton prepared with oil and alumina 
mordant as for Turkey-red , but e\ en here the orange red colour produced 
is very weak compared with that obtained by means of the washed root 
With respect to wool and silk, however, even m the unmordanted condl* 

* 1 *' **• •*— washed and unwashed 

. 'he brightness of which 

. , . ■ ■ slightly acid condition 

, Parallel experiments 

madeiwih solutions of crude cMorocutun ami ui pure morindme showed 
that the former gave a weak ohie-yellow, the latter a bright-yellow colour 
inclining to orange or e. ““ ‘ '' r ,nr ’ 

It seems evident therefoi 

T Wardlo are merely dm ■ . I 

the root, and since they • ■ * J 

turned red thereby, and _ ■ 

likely to prove useful col ■ ... _ ' 

of madder possesses sim «» i- - r * • ’ * ' ' * 1 

Having then in the above-mentioned washing process found a simple 
and ready means of rendering the morinda root of Indian commerce a 
really useful dye-stuff, we compared the colouring power of the following 
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All communications regarding The Agricultural Ledger should 
be addressed to the Editor, Dr George Watt, Reporter on Economic 
Products to the Government of India, Calcutta 

The objects of this publication (as already stated) are to gradually 
develop and perfect our know ledge of Indian Agricultural and Economic 
questions Contributions or corrections and additions will therefore be 
most welcome 

In order to preserve a necessary relation to the various Departments 
of Government, contributions will be classified and numbered under certain 
series Thus, for example, papers on Veterinary subjects will be registered 
under the Veterinary Series Those of more direct Agricultural or Indus 
trial interest will be grouped according as the products dealt with belong 
to the Vegetable or Animal Kingdom In a like manner, contributions 
on Mineral and Metallic subjects will be registered under the Mineral 
Senes 


Thu md the title page may be removed *hen the robjeei matter u filed ia it* proper place* 
according; to the letter and number shown at the bottom of each pife. 
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(1) To provide information connected with agriculture or economic products in a 

form u hich u ill admit of its ready transfer to ledgers , 

(2) To secure the maintenance of uniform ledgers (on the plan of the Dictionary) in 

all offices concerned m agricultural subjects throughout India, so that references 
to ledger entries made in any report or publication may be readily utilised in 
a!! offices where ledgers are kept , 

(3) To admit of the circulation, in convenient form, of information on any subject 

connected with agriculture or economic products to officials or other persons 
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The CATTLE and BUFFALOES or BAH RAICH and’KHERI : 
Note by SAVY1 D Mohammad Haoi, m r a c, Assistant Director, Land 
Records and Agriculture, North-West Provinces and Qudh. 


In February last I bad the opportunity of making a lour in the district 
of Bahraich with a view to making enquiries into the breeds of cattle 
found in that district. The information collected has been classified in 
the following note under the heads prescribed in circular No. 45 M* issued 
by the Civil Veterinary Department. 

1. — Suitability cf the Bahraich District for cattle breeding. 

■ In the district of Bahraich, there seems to be little doubt regarding the Pisces 
suitability for cattle breeding of Tahsils NAnpSra and Kaisarganj and the Suf^brSoiJ" 

r '"'‘ ‘ n " r “ t '" r * * m ~ 1 ' ~ * * l 1 '* ,r 1 “ iBJf, 


iiowtvu, nncTc Uieieaie pasiuies wey «ue exiwiMve anu nave plenty 
of shade and water supply in them. "There is no reason whv m the 
event of good bulls of superior breeds, eg., those found in Kheri and 
Mtw at, being imported and located in those parts of the distrtet where 


crops. 


of breeders, 
or Quality of 
u owing fodder 


3 .—Breeds cf cattle. 

Ndnpdrd enjoy 3 some reputation for its cattle especially nmorg the 
Inhabitants of the southern and eastern districts uf Oudh. bnoutry has, 
however, shown that all the cattle known in some of those districts as 
belonging totheNdnpdri breed are not really of that breed The breeders 
and cattle dealers in the tahsils of NdnpdrA import young calves from ! 
the other side of the Gogra.ei#, Khamgarh and Dhaurahra, and keep' 
them with their herds or rear them for sale, till they arc well grown up, 
when they are sold to purchasers from other distnetv Many of such 
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bulloclcs are erroneously classed as cattle of the Ninpdrd breed. There 
iy of mention which are common 


Rlsia breed. 


Nanpftra 

breed. 


yi) r utj an Vara breed. 

Ristd is realty the name of a it a Id running from north to south In a 
portion of the tahsil of Nonpar! and passing through the village Risia- 
Grant. It is a popular belief that the quality of th e Risid cattle is due to 
the effect of water which they drink out of the ndld. The breed found 

along the side ’ *' ' ’ r «• •• * ttered 

all over the 1 , and 

Bahraich. I and 

Risid> Grant. 



(^seldom mis.sftap*’U/, uiilk at me loot anw tapuuii, u. ^...s 
in the N&npArd breed, though^ the size is not always much larger, the 


usually wider than in the indigenous breeds of Bara Banki, Lucknow, and 

Unao. 

Risia cows are often crossed with superior Ndnpard bulls of the 
western part of the Ndnpird Tahsil, and calves thus produced are larger 
in size than ordinary Rt'stii animals. 

In the north-west of the N^npdrd Tahsil on the other side of the 
river Sar/u, the cattle, though belonging to the ,N 'Jnpiri breed, are 
distinctly superior in quality to those found in the vicinity of NJnp^rd 
which is due to better and more free grazing On proceeding further 


Dts! breed. 


Malwara breed of Nepal. Here we find some specimens Oi , U ui 
mixtutfc of strains that it is not possible to class the animals under any 
distinct breed. • 

»*/ j.,.r», T i,te ,,rt Wi ; c no Ion per a pure breed. A 

■ ' ’ ellenco 

nxture, 

■ . \ * . Kheri, 

• . . < : . ! * « ire with 

\ * , ' table of 

alf the breeds found in Kheri. , . 

The indigenous cattle of the Bahraich and the liatsarganj 1 ahsiis, 
which are called Deri or Tehra, are smaller m size than the Nanptra 
animals and much poorer m ouahty. The best of them show in ai\ 
imperfect degree some of the features oi Ndnfdrd and Risii, but never 
equal them in any respect, 
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Wild cattle Called Banrnla are found in the Jungle* of NAnpArA and | wildcat!!#. 
Bhinga. I sin a few of tnem near Motipur. They are very shy and I 
run away when they see a man coming toward* them. Liberty with j 
plenty of grazing and no nork has mode them fat andponer/u! beast* j 


difficult to brcik and le<* hard-working than ordinary bullock*. Attempt 

*• *• Hock*. 

' 1 ■ 1 ■ ft i* 

• ' ■••■■■■■ . ■ lid be 

done, at an) rate to sec whether such a ca/f would not turn out a good 
working bullock if reared with domestic calves. 


J. — Ditcriphon of grating. 

According to the latest returns there are altogether about 
435,000 acres of grazing land in the district (the Oudh Forest excluded), 
t e.,\ about s 3 per cent, of the total area, the largest proportion of grazing 
area being situated in the Parganas of NAnpJra (87,500), Htsimpur 

,T ' * -*■ 0 — ' r — • ■***•» " — her of cattle including 

. “■ « ’ " ■ • ■ lakhs of other animals j 

• , ■ ■ ■ • nd to each too animals, 

• • • • reason that owners of 

* • ' nd the borders of th<* 

• •• gracing is allowed on 

pa> ment of a fee. 

In the NAnpArA Estate, a fee of 4 annas per head of buffaloeand 2 
annas per head of cow per annum is charged from professional breeders 

- ' *’-v- on the pas- 

* ■ . he nature of 

. - • It is a little 

■ the tahstl of 

NAnpArA where there is abundance of pastures and jungle. In the 
NAnpArA pastures, dub (Cynodon Dactyloa) is the commonest grass. In 
Charda, jnneva grows along with dub, but in Bahraich and part of 
NAnpArA a well-known grass called srxat (Patucum cofonum) grows 


Area of ' 
grazing land. 


season is over cattle are sent by breeders chiefly to Nepal where there are j 
better natural pastures. j 

4. — Stall-feeding j 

j - V ' ' * * r-# * -* -f - t 'Stall-feeding. 


grazing by da>, but 
there is insufficiency < 
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Food avail- 
able In 
different 
seasons 


'it*™ wtt fSLT?? 

eight or ten, have to send t 
bi eeders to distant pasture 

ther Similarly, working . 

r * r e straw, green weeds 
rubt crops have been harv 

the empty fields and are given bhusa, while in the rainy season they are 
JEK! t,e ^ ^nd fed on cut j evsai grass and bhusa Chan is given from the 
middle of October to the end of December. 

S — General management of catile 

J *■ -»»- *- •> t. -i. n . - j ears of ago 

■ . herd, or taken 

i pregnancy 
under a shed 
tg The calf 
learns to eat 

, the pastu e 

ither which is 
nths accord- 
ing as the mother is barsawal or dobarsu Hut some calves are sold 
off at the early age of fi or 7 months in order that the cow may again 
become in calf quickly Cows calving every year are called barsnual, 
but a larger number calve every two years, and such cows suckle the calf 
for about one year to :8 months A few calve every three years and are 
called ttkmna ptavat . they suckle thecal/ up to 2} years. An ekbarst 
cow becomes in calf again within four months of calving, a dobarst 
withm t2 months, a txkanna within 2$ years Old rotten curd (kept for 
10 to 15 days in open air) mixed with some salt given once a day for 
two or three days is said to bring a cow into heat Such curd is called 
chaneth, and its effect is satd to appear in ten or twelve days The root 
of a creeper called Bilrakand is also given along with salt and is said to 
bring about the same result 

In the rainy season no difficulty is felt in providing fodder for cattle 
locally as grass grows almost everywhere The herds of cows are 
therefore kept throughout the rams in the villages where the owners 
dwell, and live on grazing only Plough cattle are,. < however, 

S ven ' . -v _ » 1” 

e cole 
herds, 
pasture 

Ndnpdrd and in the Government Forest Ke^erve, uui iii UJt u ~ 
herds are sent further north beyond the limits of the district into the 
Nepal territory where the pastures are larger m area and are covered 
with better and more luxuriant grass which keeps green throughout llje 
year Cattle arc also sent to the other side of the Gogra in Kheri where 
- — » u «-<?• than in Bahraich 

cows sent One 
sual/y go with the 
/ sheds to live In 

while at the pastures, and also make enclosures with wooden beams and 
sucks in which the cattle are housed at night in order to protect them 
from wild animals Sometimes these enclosures are partk th itched 
The cattle graze on the pastures all day and are brought into the 
enclosure it night, but are not tied , places where herds arc thus kept 
ire called Gnxtrhts 
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Herds are erased in this manner at Gaurhis unui the end of the 
hot weather, ana in the beginning of the rams the)' are taken back by 
owners to their respective houses where they again graze on the local 
grassland. ^ ^ , 

bull* . ■ ' . ‘ “ ■ ’ ’ ■ ■ lv 

kno . 1 " * ' . ’ 1 • . ■ . " '< ^ 1 . 'so 

b) ‘ 1 l 1 " : ■ I ' . rh 

brcc « ‘ ■ • * ■ . . ■ ■■■■■.(/- 

tiak i ■ . ■ s • • * • 1 


'is « ■■}«***•■.• ■ ‘ • - in 

other cattle uivtncts, lor a consiuei aliie iiumuei <ji jeais, aim a is mereiore 
certain that the A 'Anfird breed is not an altogether pure breed m itself. 
No attempt even sccnis to ha\e been made to keep up the breed, 
and for this reason some of the Ninpird animals arc found to be far 
superior to others. The same remarks apply to Bis id also whence cows 
are similarly sent to Gaurhis and are sometimes crossed there purposely 
M r~~‘™ X, *'W - , 'im drawn from the cows 

.• ■ “ ■ ■ ‘ - ■ awed to the calf. Cakes 

. I ■ .... used partly as fuel and 

. 1 • • . • ' -i". Calves are sometimes 

« 1 . 1 * ' ■ i ! • . of the district, and from 

! .< . < ‘ ■ * 1 ■ . who get them there at a 

! •- ■ < •• . : • laurhts are sold on return 


A* tne nvennood oi tne bieeueis depenus upon the sale of their 
animals, they frequently part with cakes when they are very young 
(6 months to i year old). A good one-yearold calf of the indigenous 
HittpArd breed, if properly fed at a Gnu r hi, would fetch as much as 
Rsi8 or Ibzo. while one having Alahtara or Podnaha blood in it woutd 
sell for even R3Z5. But generally the price of a An bard yearling calf 
\aries from list 2 toSsis In the Parganaof Charda, where the specimens 
of the NanpAri breed are generally inferior on account of poor grazing, 
a calf when one year old is worth Bs6 to R312 only. *lhe price of a 
4-year old bullock ranges from Rsi8 to .R330 according to its size and 
quality and the work (plough or cart) wh ch it is fit for An equally old 
bullock born of a Ndnbdrd cow and a Malwara or Khairigarh bull is 
considered to be worth Hs|0. 

The cows being very poor milkers are not bought by cattle dealers 
coming from other districts. They sell at fis4 or R»5 each, and are often 
sold in lots by one breeder to another 

Cattle which do not goto Gaurhis are fed on dry maize stalks and 


Crazing, 


Crossing. 


FoddercroPi 
not grown 


at all. 

(2) Rent is largely paid in kind in Tahsils Nanpdri and Bahraich, 
and villages are held by Thtkadars who do not allow culti- 
vators to grow fodder which would be of no use to themselves 
if given to them as rent, while the tenants are not willing to 
pay the heavy rent in money for the land they might wish to 
keep under fodder crops or to give that quantity of gram 
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Management 
of caU 5 e ! 


for a era“llural work fee-Uhem in stalls tin grass, 
"E" **»» Those havmg a toga number, s 2 y 
'* S ' IU ti<ni t ' 1 ’ end oi the rains with herds ollarg-e 
t , e end of the hot wea- 

cold weather when 
, ire given After the 

bee ? harvested the cattle pick up what they can get m 
the empty fields and are given bhusa, while in the rainy season they ire 
again tied and fed on cut se-jiai grass and bhusa Chart is given from the 
middle of October to the end of December. 

5 — General management of cattle. 

|~« frts- -,»«« -*C I < 


“ llu llic 111 tig The calf 

thus gets * t learns to eat 

blades of the pasta e 

When there is little grazing, the calf remains with the mother which is 
stall fed The calf is weaned at the age of 7 or 8 to 18 months accord- 
ing as the mother is barsawal or dobarst. But some calves are sold 
| off at the early age of 6 or 7 months in order that the cow may again 
1 become in calf quickly Cows calving every year are called barsaual. 

[■ but a larger number calve every two years, and such cows suckle the calf 
I for about one year to 18 months A few calve every three years and are 
called tikmna puivat . they suckle the calf up to 2$ years. An ekbarst 
cow becomes in calf again within four months of calving, a doiarsi 
within 12 months, a ttkanna within 2J- years Old rotten curd (kept for 
1 to to 15 days in open air) mixed with some salt given once a day for 
two or three days is said to bring a cow into heat Such curd is called 
chaneih, and its effect is said to appear in ten or twelve days The root 
of a creeper called Bilnkand »s also given along with salt and is said to 
b'ing about the same result 

In the rainy season no difficulty is felt m providing fodder for cattle 
locally as grass grows almost everywhere The herds of cows are 
therefore kept throughout the raws m the images » here She owners 
dwell, and live on grazing only Plough cattle are, however, 
given some cut grass and green maize stalks at night m addition In 
the cold weather when local grass begins to fall short the owners ol large 
herds, chiefly Ah*rs, Ghosts and Gujars, send the herds out to regular 
pastures, a few of which are situated in the north and north west of 
Ndnpdrd and in the Government Porest Reserve, but most of the large 
herds are sent further north beyond the limits of the district into the 
Nepal territory where the pastures are larger in area and are covered 
With better and more luxuriant grass which keeps green throughout the 
year Cattle arc also sent to the other side of the Gogra in Khen where 
there are said to be more extensive and rich pastures than in Bahraich 
One or two bulls usually accompany each large herd of cows sent One 
to three members of the family to which a herd belongs usually go with the 
herd to look after it T hese persons erect temporary sheds to Jive in 
while at the pastures, and also make enclosures with wooden beams and 
sticks in which the cattle are housed at night in order to protect them 
from wild animals Sometimes these enclosures are parilv ttntchcd 
The cuttle graze on the pastures alt day and are brought into the 
enclosure at ntght, but are not tied , places where herds are thus kept 
are called Gattrhts 
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Herds arc crazed 5n this manner at Gaurhit unnl the end of the 
hot weather, and in the beginning of the rams they are taken back by 
owners to their respective houses where they again graze on the local 
gr.Ka land. 

' ■ *' « “** sometimes incidentally covered by 
bul « culars of the latter are not fully 

I i ■ ■ breed existing in Nepal) and also 

t ■. * * id the Dhaurahra and Khaingarh 

i < * ■ . ■ . k** Miimitinn even than the /’ad. 


Crazing. 


Crossing. 


is ■ ■' ■"!' * ' ' . in 

• i ■ . ■ ■■,•...■■ ■ ■ v • ire 

■ -*d| 

i ■ i ■ • • • " “ 1 “far 

• . s . ■ . ' • • ■ *s 

... ‘ n . 1 . •- « ■» . ■ ely 

or accidentally uv iwti^i. u . s. “ * • • * . • ms 

. . ~ UnU ^emg allowed to the calf. Calves 

herds is used partly as fuel and 

■ ■ * jaurhis. Calves are sometimes 

• ■ J) parts of the d ntnct, and from 

■ • Oudh, who get them there at a 

■ • it the Gaurhit are sold on return 


■ depends upon the sale of their 

animals, they frequently part wuu calves when they are very young 
(6 months to t >car old). A good one-year old calf of the indigenous 
Jiinphri breed, if propctly fed at a Gaurht, would fetch as much as 
Il»i 8 or Jl«20, while one having Halnora or Padrtoha blood in it would 
sell for even fb2 J. But generally the price of a N An pari yearling calf 
varies from R»i2 toRsis In the Parganaof Charda, where the specimens 
of the NanpAra breed are generally inferior on account of poor grazing, 
a calf when one year old is worth Rs 6 to Rat 2 only 'Ihe price of a 
4-yearold bullock ranges from JiaiS lo -Rajo according to its size and 
quality and the work (plough or cart) wh’ch it is ht for An equally old 
bullock bom of a N&npira cow and a Malwara or Khaingarh bull is 
considered to be worth Rajo. 

The cows being very poor milkers are rot bought by cattle dealers 
coming from other districts They sell at R34 or R*5 each, and are often 
> ‘ * ‘ 1 ‘• t v-~-»rW »o another 

fed on dry maize stalks and 
e scraped grass js also given 
■ e stalks are not chopped, but 

iefore the animals 
ers for two reasons, vie — 


(1) The breeders are not goou Luiuv-uors and do not possess hold- 
ings large enough to grow sufficient fodder for their large 
herds, instances are not rare of breeders who do not cultivate 
at all 

(a) Rent is largely paid in kind in Tahsils Nanpdrd and Bahraich, 
and villages are held by Tktkadars who do not allow culti- 
vators to grow fodder which would be of no use to themselves 
if given to them as rent, while the tenants are not willing to 
pay the heavy rent in money for the land they might wish to 
keep under fodder crops or to give that quantity of grain 


Foddercrops 
not grown 
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which according to appraisement would be due to the 
Thtkadars if the land were to br s"i- L 
ei. , , 


Determlna 
lion of age 


lines of csttlo 


Age when 
worked 


1 bid of m|)k 


Cattle- 

markots. 


O 11 UlUlT 

I - j w in. u urn starving One bigh a of a good crop of 
jo oar is considered sufficient to feed two pairs of bullocks for 1 
one month 

6 — Determination of age of animals 

People tell the age of bullocks by examining their teeth Calves are 
said to shed the middle pair of their temporary teeth when 3 years old , 
and after every 6 to g months, one pair falls out and is replaced by a 
permanent pair unttl the animal gets all such teeth at the age of 5 to 6 
years Some get all their permanent teeth before they are five Bullocks 
of the latter class are called Bharakdala or Bhasakdata An animal with 
no permanent teeth is called Udant with two permanent teeth it is 
Called Dodata. with four such teeth Chaitkar , with six Chhakhar , with 
eight Mila hua When the bullock is in the stage of getting the fourth or 
last permanent pair it iscatled Ochha kanx Instead of stating the number 
of years, the breeders and dealers generally use the above technical terms 
to indicate the age of animals There is some religious objection on the 
part of Hindus to examine the teeth of cows The age of the cow is deter- 
mined chiefly by her appearance People pretend to tell the age by the 
number of knots on the horns, but this is obv ously an unsafe method 

7 — Uses to -which cattle are put 

Tt> » — " • 1 jhmg, trending 

grai nparh) bullocks 

are The cows are 

usee 

8 — Age at which animals are put to work. 

The animal is first put at work when 3 years old, and by the age of 
4 it gets into regular work In course of breaking, hard work is not 
taken from the animal Bullocks intended for cart exclusively are not 
put to work until they are 4 years old, and at this age they arc first used 
as the front pa^ in a 4 bullock cart, and when 5$ to 6 years they are 
used cS the hind pair. 

5 — held of milk 

The aterage yield of milk from a cow is about \ seer and the highest 
does not exceed tj seers In Parganas having poor and small pastures 
the highest \ eld of milk is «=aid to be 1 seer I his is the reason why the 
cows are seldom milked buffalo's milk being used generally for 
eating and £?Ai-makmg The cow's milk in the Terai or villages situated 
in or about the forest is considered unwholesome 
Cattle market 
The cattle-markets in the district are— 

11) Gandara, Pargan3 Hisdmpur. 

(3) Takhrpur, „ rakhrpur 

(-?) M-ibsi Takhrpur. „ 

1 attended the first two of these markets personally Animals an? 
brought there for sale from various parts of the district and also from 
J\ha ngarh and Dhaurahra m Kheri 
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(2) During the rains the \oung stock reared at the pastures of 
Nepal is sold largely in the district to dealers from various 
quarters. 

< 3 l There is sufficient grass at home to feed the herds 
(4) The herds are kept on faIlo\ v lands reserved for fait crops m 
order to manure the lands, 

($} The grass at Nepal pastures is considered to be unwholesome 
for the Kheri herds in the rainy season 
(d) The herds have to be kept accustomed to crossing the river be- 
tween the Nepal territory and the Khen district in the rams. 

If they are not made to swim across the river in one rainy season they 
" “ * “ ~ -**-'*-« * -*- to import 

or them. 

. " ng only 

Common sa/t is given once or twice a month in the quantity of 15 seers to. 
each too animals with a view to improve their appetite and prevent 
costiveness- 

This is, however, not done in the months of December, January 
and February when, owing to want of luxuriance of natural fodder, it is not 
desirable to sharpen the appetite. 


Stall feeding. 


4 , Siitll-feeltng. 

Stall feeding is not resorted to except in the case of calves spe- 
cially brought up for raths and Bohh or cows /or milk. 

Bhusa or karbi is gi\en to such animals with oil cake in the form of 
« zam ", and some concentrated dry food, such as gram, barley or maize 
is also-given. 

In Parehar calves specially fed in stalls get about one seer of cooked 
Arhar-ki-dal daily until they are one j ear old and afterwards they arc- 
allowed daily about one seer of wheat flour (to which a little salt is added) 
m the shape of balls (lot), besides grass and bhusa 

Milk cows get oil-cakes, bhusa , gram, and bran m van o us quantities. 


General 

management 


5 General management 

Cows become in calf between three and four years of age. Those 
belonging to the large herds (langars) are usually covered by the bulls 
kept °with the herds The covering ie usually so arranged that the cows 
mostly calve during the period in which they remain at the Nepal pastures 

^Soonldtcr delivery, the right hmd leg of the \oung calf «s tied with a 
rope to a peg where the mother suckles the calf for 8 or 9 days After 
this period the calf gets strong enough to break the rope winch it does 
and then goes out to the pasture with the mother The cows graze all 
. * ■ -«■« si fh»v rratfrlns at night as men* 

' . together but not housed 

. . ctught by special centn- 

er by the neck in order to 

. • • ■ og the cow into heat — 

■ . . . ,■ — *s r'g*-' T or hnurd 
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A remedy for barren cow * is not known 

A bet%) weight in the form c-f si belli* suspended to the neck of 
tilth co*« * It rings ns tht) move along and its tinkling renders it 
easy for the owners to find a due to their animals in the thick Jungles 
The constant suspension of this heavy weight means work for Inc cow 
which therefore ]o*ev weight, and if the barrenness be due to excess of 
fat it »» thus g<* nd of 

Cows that arc poor milkers do not command high prices They are 

f r enerslh sold in lots at IU4 to IbG per head, when the herds return 
rom Nepal tn the runs they ate grareil at home on local pastures 

The plouch bullocks live chirfb 00 grass and Ifiuut and get cut than 
(mfllrt) m the cold weather, if available. The) arc not grazed during the 
working period Some culm ators of fair means c«»c a small allowance, 
in that season, of mustard oil*cake to their plough bullocks. 

6, Dtlermxn&Uon of agt. 

Breeders can tell the age of animals bv looking at their teeth pretts Determln*- 
Aocurctcl) A calf pels its first permanent pair when three yrarsoJd, and llon ttSo 
after every six to rune months another pair of temporary teeth is replaced 
b) a pcrmanml pair Calves acquire their teeth when between 5 and 6 
years of age and are then called mtfahua 

The age of cows ts general!) told b) appearance. 


7. U f e torrhtCh entile art put. 

Fine bullocks of the P«rehar and A hatngirh breeds are used chief!) for u,c * 
bahl> &n& rath. Ordinary bullocks of all breeds 3re used in chkatra cart 
and for plough am! sugar mills Cows are used chief!) for breeding, and 
ere seldom milked 

Single bullocks arc also used for loading gram, vegetables, etc 


8. H htn ft it to v> erk 

Calves are first put to light work when three years old and get into 
regular w ork at the age of four 


g, i ttl<Z cf milk. 

Cows in the langars (.herds grazing »n Nepal) are never milked, the 
whole milk being allowed to the calf. The few stall-fed cows kept special!) 
for milk yield from half to one seer per diem. It is said that milk in the 
Nigasan 1 ahsd is generally injurious to health, o\v mg probably to the fact 
that cows eat Gattja (hemp) plants which grow abundantly with common 
grass. 


to. Cal tie markets. 

There is no '•attle-markct in the district. A fair is held at Go 
Gokran Nath annually, at which prizes are awarded for good specimens 
cattle, and bullocks are also sold. 
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it. Bulls. 

Brahmani or private bulls are usually kept In each herd (lanrar) 
and go with it to the gourhts or pastures of Nepal. Breeders select 
good calves to serve as bulls If intended to be Brahmani bulls thev 


aurhts or pastures of Nepal. Breeders select 
bulls ^ If intended to be Brahmani bulls they 


other than that of serving cows 1 he Farehar owners arc particularly 
careful in selecting good and pure-bred calves of the parehar breed for 
breeding bulls, and similar care is also taken by the breeders of Maihra- 
Singahi. While at the Nepal pastures the breeders of these two tracts take 
all possible measures to prevent their cows beingcovered by the indigenous 
bulls of the Malwara and Kanchanpur breeds of Nepal which are 
considered inferior to their own. The breeders from Dhaurahra, on 
the contrary, try to get their cows covered by the bulls of the Malwara 
breed which is superior to the Dhaurahra The good specimens of 
Dhaurahra generally owe their elegance of appearance and qua,ity to the 
mixture of Hal-war a blood 

Nothing is done to prevent a bull commencing its work while it is too 
young, nor are old bulls excluded from the herds The free use of 
Khatrtgarh bulls in Bhur herds and vice vers& has been the cause of 


and admitted to be superior to bulls of their own breed, are not tiiiponeu 
into Dhaurahra nor regularly introduced irt their herds while grazing in 
the Uaqa of Malwara— a great draw back. 

The cows that do not go to Nepal are covered mostly by the working 
bullocks, and the progeny, as one might suppose, is usually poor in every 
respect 


12. Other Remarks. 

Crossing. (a) Crossing with western breeds ]s seldom resorted to in Kheri I 

met with only two bullocks which were crosses between a ffartyana cow 
and a Khatrtgarh bull They were taller and apparently stronger 
and more fleshy than the ordinary Khatrtgarh anim »1s, and were said to 
be possessed of greater capacity for heavy vork, but comparatively slow 
movers, and of more gentle temper. Although both animals were born 
of the same cow, yet in one the features of Haijana were more prominent 
than those of the Khaingarh, while in the other the features of Kairigarh 
were more marked Such crossing ' * " '* 

lion as to quickness of motion but ' ■' 

Castration (&) Castration is more common . '. n 

other breeds, on account ol the bad temper. 

Calves are castrated at the age of 4 to 5 j ears by pounding the 
spermatic cord with a piece of stone or the horn of a stag. When the 
operation is finished, turmeric mixed with mustard oil is applied to the 
testicles, and milk with a little alum is given internally. The cilf gets 
well within a few dijs. 

o. ssi-94. 



(J) Kftnarh rfgarJtMg • ^rcr/m/nf cf hotels i n A’Arri.—U is 
fie’l) ff nrcnsary nor doirable to introduce foreign bulls into the 
(bit net The Fitrthar and the Khittrtgirh being the most valuable 
breeds deserve foremost attention The tonne', although kept free from 
.ndmutuie of other strains, fm been degenerating on account of want 
of sufficient number of bulls in the Parehar tract and the consequent 
umvoidab’c tnema large number of oases of the working plough or cart 
bullock for breeding purposes. On the other hand, tl c cau«e of gradual 


i , ■ 

districts of C’udn and can be greatly improved by introducing Jfalvara 
cr KhatngarU bulls, the falter being more easy to procure 
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The agencies for providing funds to procure these bulls could be 
found in (a) the Taluqdars of the district, (4) the District Board Of Kheri, 
(e) the Municipal Boards of Lakhimpur, Gola, etc., and (d) the Agricul- 
tural Department. 

If the Agricultural Department tvere to start a cattle-breeding farm, 
the importance and excellence of the Pnrehar breed should be sufficient to 
induce the Department to open it in some suitable place on the banks of 
the Kathna, . ... 

yj L -g too wet in the rains 

. ■' ' . public expense. 

’ . * -M„ !*•. 


p - ' • - . ~ >. t'-*- which has of late been added 

y may gradually develop 
for Government to give pecu- 
niarv assistance to the District Officer in order to add the funds raised 
locally for distribution as prizes for cattle. Any encouragement given by 
Government or local bodies andTaiuqdars to She breeders exl.lbnmg 
their animals at this lair would, 1 have no doubt, be a step m the right 

^Having examined the breeds of cattle in most of the districts of Oudh 

and the result obtained by the introduction of_Hj_ssar bulls,^ cari now say 
with certair s •' . ' *** . c * 

introduce I . v ‘ . t u‘ 

the North*’* ' 1 ' 

Kheri anime .defer 

fh a “?A i ' ’ Kheri 

bulls and the facility in procuring them are other reasons in tavoueof their 
preference. 
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Bjffalo milk. 


Price 

buffalos 


Buffaloes in the Districts of Bahraich and Kheri, Oudh. 

The breed of buffaloes commonly found in the abo\e districts is the 
indigenous which is called the desi In the towns buffaloes are kept 
by Ghosts, Ahtrs and Gnjars for milking purposes and in villages for pro- 
ducing ghee The breed is, however, remarkable neither for milking 
qualities nor for size or elegance of appearance Buffaloes of the Panjab 
breeds locally called pachham, which have curled horns, and speci- 
*’ ''achhatn and desi breeds are sometimes 
r well to do Ghosts, but their number is 
more valuable than the desi buffaloes 
The she buffafoes ha\e usually a mild temper and the males are 
notorious for slow mo\ement on which account they are not considered 
suitable for cart or plough work Buffaloes graze usually with the large 
herds of cows so common in both the districts Some buffaloes are sent 
for grazing to pastures in the jungles of the districts others to pastures in 
Nepal where they remain from October to June. They are brought back 
to their homes, in the rainy season, when there is no scarcity of natutal 
pasturage. 

Milk. 

The desi buffaloes yield up to 3 seers of milk a day (exclud- 
ing the quantity taken by the calf) while the pachham gives about 
q or 10 seers when newly imported from the Panjab but the effects of a 
foreign climate are said to reduce the yield in course of time to about 6 
seers only The pachhatn buffaloes lare very liable to a disease called 
Tnlai svhich will be described further on, and they frequently die a prema- 
ture death According to Ghosts' statements the most prominent features 
of a good milker are — 

(a) Hind quarters heavier than the fore quarters 
fij Skin thin. 

(e) Hair fine. 

\d) Abdomen and udd£r large. 

Prices 

The price of a she buffalo varies from when t year old to R330 
V - * ■***—• supposed to be a Istr pace 

buffalo when full grown fetches 
Isome, is considered worth ibt8 

or its20 


DettrmtRt- 
Usn or age 


Feeding of milking buffaloes 

In the rainy season they graze on grass and at the time of milking in 
the morning and evening they get altogether about < seers of dry food 
consisting of wheat bran and oilcakes. Or gram barley and wheat. In 
the cold weather besides grazing they are allowed about 3 seers of oil cake 
mixed w ith about 10 seers of bhusa in the form of m»i 

If possible about l seer of gur is allowed daily in addition to the 

hot weather they are gnen green weeds chopped finely and 
mixed with the sam. Dry buffaloes li\e only on grazing 

Determination of age. 

Mile calves shod their first pair of temporary teeth tihen 2 J errs of 
npe and get all their permanent teeth uhen 5 years old, one pair beng 
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shed and replaced in course of each year. The age of females is generally 
told by the number of knots on the horn, each ring being said to denote 
one year. Buffaloes generally become in caU at the age of 3 years 
Some calve every year and arc called kurahia. but the majority of them 
calve once m ttto years and are called dcsala Flowers and !ea\es of 
t y * • re guen to buffaloes should 

■ ■■ ■ ■ oratisimus) giverunternaUy 

are also said to produce the same effect. 


Bulls. 

Young calves of good constitution are selected to be brought 
up as breeding bulls. They are branded with hot iron and let loose Two 
kinds of marks are used lor branding, one which ts very common is 
called bhavianta and ts of this shape and the other which is called 
murhaha dagh is of a different shape as shown on the margin. It is 
used only for branding exceedingly furious calves to indicate 
their wickedness m order that people might take care of 
themselves, when coming across buffalo bulls bearing sach 
a mark. One bull is considered enough for a herd of too 
buffaloes 

Male buffaloes are put to work at the age of 3 years and continue to 
work till t a After that age they lose strength They are put to plough 
and cart labour but not freely, being used chiefly for carrying loads on 
their backs. 

Diseases 

The diseases to which buffaloes are liable are enumerated in the follow- 
ing table ; — 


Nature of di.eaic 

i Particular* and «) mptom* 

Treatment followed by breeder* 

Total . 

The ditewe It »uj>po l 

Purgatlre It glren according (0 the fallow 


Dtanhaa *et« 1“ * 81 * «»« f* 
errta glre off 10 effeeatve . 
•meli 

f«/fipuil|B 

• id Into a do«et and 

■ Only drj Uui It 

giren a* fond and no water allowed 

Furgn* 1* brousht on and the worm* are 
eipcUcd «r th the dang 

1 

TUtfM . . j 

Inflation or abdomen, ftoppage 
of rumination, occurrence 0/ 
death within 5 or a hour* 

Clack pepper ) rk mlted with |t> of 

rtrr gireo loteruaOr 1* **)d to do good ! 
Uat » firth a tvlala made Into a bail 
with gram Co»« k* eoetldered a tpeeiftc 
GUrU HU tai* and keep tiro) honed 
underground to be need wfcea related. 

n>ui or IU«j 
Bin 

Appearance of worm* In tie 
frit. High lerer, bearing, 
bloody dUrrhera 

Animal* are tied In a pond ft an miry . 
ground ka» nl tiger t* bO'ut near the 
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be* addressed to the Editor, Dr. George Watt, Reporter on Economic 
Products to the Government of India, Calcutta. 

The objects ot this publication (as already stated) are to gradually 
develop and perfect our knowledge of Indian Agricultural and Economic 
questions. Contributions or corrections and additions will therefore be 
mos f welcome. 

In order to preserve a necessary relation to the various Departments 
of Government, contributions will be classified and numbered under cer- 
tain series Thus, for example, papers on Veterinary subjects will be 
registered under the Veterinary Series Those of more direct agricul- 
tural or industrial interest will be grouped according as the products dealt 
with belong to the Vegetable or Animal Kingdom In a like manner, 
contributions on Mineral and Metallic subjects will be registered under 
the Mineral Series 
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The objects of The Agricultural Ledger are— 

(1) To provide information connected with agriculture or w ith economic products 

in a form which will admit of its ready transfer to ledgers, 

(2) To secure the maintenance of uniform ledgers (on the plan of the Dictionary) 

in all offices concerned in agricultural subjects throughout India, so that 
references to ledger entries made in any report or publication may be 
readily utilised in all offices where ledgers are kept, 

(3) To admit of the circulation, in convenient form, of information on any subject 

connected with agriculture or economic products to officials or other person, 
interested therein 

(4) To secure a connection between all papers of interest published on subjects 

relating to economic products and the official Dictionary of Economic 
Products With this object the information published in these ledgers will 
uniformly be given under the name and number of the Dictionary article 
which they more especiatlj amplify When the subject dealt with has not 
been taken up in the Dictionary, the position it very possibly would occupy 
in future issues of that work will be assigned to it 

E C BUCK, 

Secretary to the Government 0/ India, 
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[ Dictionary of Economic Products, Vol. VI, Pt. II. ( Chemtstry of Cane and Cane- 
sugar), S. 6i — 64.3 


CHEMICAL COMPOSITION of SUGAR-CANE and SUGAR-CANE 
JUICE AND OF THE RAW SUGAR OBTAINED THEREFROM. 

Note ly Dr. J. W. LEATHER, Agricultural Chemist to the Government of India, 
on results of experiments made at the Cawnpur and Poona Farms during 
1894 - 95 . 


In the following note the results of a number of analyses of sugar- Amount of 
cane juice and of the raw sugar are submitted and, in addition, reference Juicef* 
will be made to the results of several analjses of the whole cane 

The results obtained at these two farms are discussed in one note 
with the object of comparing, as far as may be, the differences which 


babihtj, owing to the fact that at Cawnpur the crop was very much 
11 laid " in all the plots by excessive ram 

Four samples of the juice of such cane were analysed, and as will be 
seen, the percentage of sugar in three of them was considerably lower 
than that of the juice of the “standing" cane The percentage of 
sugar in the juice of the “standing” cane ranged from somewhat under 
14 per cent up to as much as 17 5 per cent The latter is an exceptional 
figure and the percentage of sugar m the juice of the Cawnpur crop may 
be taken to have varied from 13 5 to 15 5 per cent. 


Variation 
in sugar 
la Cawnpur 
cane. 
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5rt<i nr. Jon, ct. (7 II ' SACCIIARUM. 

Tb* *#*»** «-r** *b* t v * Prvna *>t£*r car** 

♦’nn »»• ('I'm wl t*i*T~tifS »-n—V» <-4 aM «*3 

«»« s»-*t r-tttV £■*•*»’*•» «jf-» *— |Van m tV* j W «fr arviy«*d at 
r #*-rj jj» 71* c -7 *>fA4n ( >w * U»l** h rsn(') J*« filftl, uni 
It *»«» {mi* 1* #*r «f f«i* ** l*-»! a <rrt» ♦> a**'»w1 rf supp*-*! In If' ep non 
r*rr*«*vd *1» iWt tt» j«»ir H "l».1 ** tare »t J trrMn a Icmtf per* 

*»ti*rp'r *»f «**»' fogst It »n It *1 r/carr m tn la d. 

Ia'V.V*«j* r-vr» IV f*n**i»c*t (< *-c»' r IV Julc* at Pc'— a it wj’l l»» 

»>' wfvrd t v »la*' l »*p di»sim«m rm 1- drawn between the Juice of 
jV<»* «, |n IjaM t v »t *4 fVMiini. (hat rf lh* fr*pe* series be rg 
11 ( 1*1 in sugar than that t< |V Uilft. Hr |««r of lie 
|V(l* jtflljuiH h*nm1 prr cm. In t**yy. wherra* the jti'ce from 
t’ ** 1 * to Jl cm*. tvs! (« il>i l v e rtttfi'Mtti w *J*nj-lc) ia*V to IV*» 
pur cm, c*| sugar. It l* tv< pm* V*- to My what th' esset rau*** of this 
*Ji*lr**twf was The i}n»(t 7 iKn rt one is* able sen a*1 ih>ew pfr**, at 
ftl»o at as |V l^rtWt c4 p'at-liug 71' |*W* | § In a 4 were ma-u*rd « th 
*1» »ut |o 1 ms xH piWrrttf T>e par^rne M tbr ©4ht? *er»rs of pin?* 
aviM inr»tfit*w, fitl a* oV* ,S'o ta *at rtwnl w'nh iKc «n*«l 
am mi-l «>f fmodtctf ast-e furs t* to J|. it r*lght hr Articipatrd that, if. 

Hr minuting r"n , ft’'H the sjus’ity c! IV peitr. IV joke of pit* la 
would have _< "Trained a *’*r2*r a-wsM o* sugar lo that of plot* 

(float, TV a »«, t>owrv*T. m tVeaw. It nay l*** further mrrt*o«ed 
(n tr*e«rnfr in |V» pwiiM* cflrxt t/ nancring , that the *rv>url of 

■ * * * ** i ■*.*■• * * 4 i 

l ■ i ■ • ■• ■ « •• >• ■ 

■ "I ■ . . •! '■ II I • 



The only csplaratwn which Appeat prwtablc it that the lie of the land j Sltaatlon of 


«atrr has in wm* way assisted the cane on the lower-lying land to prow 
more concentrated Juice than that «-n the plot* adjacent 'but higher King. ' 

In any caw* the difference bet** ern the percentage of sugar in the juice of 
the one trrics of plot* and In the other n very marked, and it u ill be of 
Intrrrst to observe whether a similar dirterrnce exists neat year. 

%. /i’.'tr S'-for “ Cur” or • Cut”. — The Statements II and til exhibit iSSjjJitf 
the analytes of samples of Raw Sugar from the Cawnpur and Poona ** * 

Farms. In addition it was thought desirable to analyse some of the 
“ riir *' prepared bv cultivators. They are all samples selected from 
North-West Provinces Districts. Samples of cultivators' gur pre- 
pared near r, ' w " ■ •** **■’ •* * ** ’* *' — — ' *■■ 

become air ■ ... 

raw sugar ■ ■■ • ■ ■ • 

but also ll ■■ ... 

the mineral > ..." 

In addition to these items, there has been determined in several of the 
samples the amount of Nitrogen, the solid substances such as bits of cane 
and sand, and the Phosphoric Acid. 

S. 61—64. 
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Samples of Cur from Cavutpur 


Description. 

Cane- 

bugar 

Glucosi* 

Water 

Ash 

Can npur Plot I . 









67 82 




Do 

II 


74 12 

8 47 

II 45 


Do, 



74 6i 

0 06 

13 17 


Do 



75 31 

8 76 

13 59 


Do. 

V 





1 68 

Do 



76 52 


12 36 


Do 



71 18 

10 27 






71 33 

8 47 



Do 

•• (l^d) . 


63 78 

M 39 

14 02 


Do 



70 04 

10 89 



Do 

.. (la d) 


'451 

13 54 

>4 7 9 

2 69 

Cawnpuc ‘ 

Dhaut ” , 


79 45 

P 3 


3 16 

Do '■ 

Dikehan” 



8 13 

6 55 


Do • 

Uarauka ” 



5*42 

13 03 


Vo • 

Sarauti ” 


7507 

8 74 

13 48 

246 

Partabearh .... 


70 35 

8 82 

7 oJ 

3 S 9 

Lucl'noiv 




jo is 



Unao 



72 23 

9 83 

jo og 


Fyzabad 


* 

63 »4 

9 9 t 

S 26 

3 65 


Statembvt III. 


Samples of Gut from Poona. 


DESCRIPTION 

Cane 

sugar 

Glucose 

Water 

Ash 

Plot No 






7641 

Ip 91 

9 35 

j 40 







69 12 


7 69 

1 64 


6 






10 43 

984 

15* 







75 42 

12 41 

4 82 

1 s $ 


8 





77 65 

9 83 

0 77 

I 44 







79 23 

5 39 

9 1>6 

1 irt 








IO 66 

JO 37 

1 53 








J 1 92 

11 00 

1 S5 








12 25 









77 20 

II 41 

to 26 








77 4o 

II 85 

7 i3 

1 33 







71 33 

lo 86 

897 

» '37 







74 7« 

15 71 


1 43 







75 23 

«3 77 

OS'S 

1 45 







71 99 

>4 45 

lo *j6 

1 20 







73 *9 

«3 90 

11 35 

1 36 







75 35 

12 56 

8 57 

I 23 

" *• 

24 




* 

;0 63 


9 85 

i 4 > 


Cane-iaear 

III Ottr. 


Con«idenng now the an^>'C» of the vimple* of “/rur" prepared at 
the C-iwnpur 1 nrm. we find that thegi/r of plots I to l\ (excluding, for 
the pre«ent, those nil l mg to * lud enne”) contimrd from jo percent to 
765 per cent of cine sugar, from 7 9 to to 9 per cent, of glucose, from 

s . 61 — 64. 
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109 to 14 9 per cent of water, and from 1 46 to 3 26 per cent of mineral 
matter 

In the case of plots I, VIII and IX, samples of the pur from the 
• laid ’ cane were separate' — J ~"' A " u * “ L — 

of cane-sugar was much 
“ gur from the standin 

the quality of the juice • 

and this year's analyses 

•variety of cane the* matna,’ it is important to prevent it from being laid 
by heavy rain and wind 

The figures in the second division of the statement relate to the" gur ’ 
of four vanet es of cane grown on land adjacent to the plots I to IX but 

, . *- « -**- .t- ». > S r t , 

I 


Cane from 
water-logged 
fields. 


find mat me percentage 01 cane sugar is nigner ana me percentage of 
glucose and water generally lower than in the ‘ gur *’ of the adjacent 
crop of * matna ’ c«ne (plots I to IX) The proportion of mineral matters 
is distinctly higher No analyses of the juice of these four varieties of cane 
were made and it is not possible to say what its quality was, but if, with 
distinctly poor crops, these varieties produce a better sugar, it might be 
naturally expected that, if the crops were really good ones some of these 
varieties of cane would be more profitable to grow than the “ matna * 
» ~ ige 


Mineral 

matters. 


* * • of 

• ' led 

« . .to 

that prepared on the Farm Therr worst feature was the amourt of 
dirt bits of cane and earth which they contained This is of course , 
readily understood when it is borne in mind that the juice at the farm I 
was all passed through a cloth before being boiled down, and this of 
course the cultivators can readily do so soon as there arises any call 
for it in the bazaar 

In the Statement III are exhibited the analyses of the various samples 
of raw sugar (“gw/”) selected from that prepared in the Poona exoeri- 
ments The percentage of canc sugar varies from 69 1 to 79 2, and in 
the majority of samples it was higher than that prepared at Cawnpur 
The nlucnsr, however, with one exrrpiion, was dislmcj.ly higher pba.o 
the Cawnpur samples It varies from 9SS to 18 83, one sample, 
however, containing only 5 89 per cent 

The moisture, with the exception of one sample which contained 
only 4 8 per cent varied from 71 to 11 35 per cenL, and was generally 
less than what the Cawnpur gur contained 

The proportion of mineral matters varied from I 16 to 1 85, which is 


Cultivators’ 

Uiir, 


Molitnre. 


> refer briefly to one or 

■ ■ Law npur Farm * gur 

tplv to the raw sugar 
mil sol d fy on cool ng 
view, the most important 

thing to produce as great a weight of sugar as possible irrespective of 
any niceties of compos tion, and judging by the analyses of the five, 
samples of “gur ” exhibited in the third divis on of Statement II. it woo’d | 

S. 61 — 64. 
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Statement II. 


Samples of Gur front Ca-urngur 



Description. 



Cane- 

sugar 

Glucose 

Water 

Ash 

Cawnpur Plot I , , 

Do „ . (laid) 



75*45 

6 J S3 

8 57 

10*92 

2 54 





74 13 

8 47 



Do. 

, in 



74 61 

0 06 



Do 

, IV . . 



75 31 

8 76 

13 59 


Do. 

1 v . 



73 02 



1 63 

Do. 

« VI . 



7b 52 


is 36 


Do 

.VII . 



71 18 

lo 27 







71 83 





. (laid) 

. ix 



63 78 

14 39 

14 02 


Do 



70 04 

10 89 

13 77 


Do. 

(la d) 



Nil 

43 54 

14 19 

269 

Cawnpur •* 

Dhaul ” 



79 45 

7*13 

561 

3 16 

Do “ 

Dikclian” 



76 03 

8 13 

b 55 


Do * 

BarauWa" . 




5*43 



Do ' 

Sarauti ” 



75 07 

*74 

13 4* 

2 46 

Partabgarh 

• 



70 35 

8 S 2 

70S 

3*9 

Liclmow 





10 15 

il 95 

3*33 

Unao 




72 28 

988 



Fylabad 



_1 

63 14 

9Qt 

8 36 

365 


Statement III. 
Samples of Gur from Poona. 




Description 




Cane 

su(.ar 

Glucose 

Water 

Ash 

Plot No 









10 93 

9S5 

1*40 

tr r 








69 12 

iSSS 

7* 7 

I 64 

II 

<> 







75 93 

10 43 

984 

1 S3 










13 41 

4 S3 

1 58 


3 










1*44 









79 23 

5 *9 

9 66 

1 Id 


10 







74 73 

10 66 

Jo 27 

I ss 


i» 







75 90 

1193 


» SJ 


12 







75 S6 

12 as 


I 33 









77 30 

11 41 

lo 2 6 

1 52 









77 40 

11 85 

7 18 

1 33 









77 38 

lo S6 

697 

I 37 


|3 







74 7« 

IS 71 


1 4 1 









75 2J 

13 77 

9 5* 

1 45 









71 99 

*4 45 

10*36 

I 20 


21 








13 90 

It 35 

!*3« 


23 







75 85 

12 

857 


- •• 

24 





= 

= '_ 

76 63 

1 » 41 

98J 

I 41 


Cart »arar 


Con'idenng now the anal)«cs of the dimples of “pur" rrrpircd at 
the Cmnpiir 1 arm, we find that the^urof plota I to IX (excluding, for 
lie frr*cnt, 0 o*c rrlntmg to ' laid cine ") con timed from 70 per cent to 
;6 5p*r cert of cine iugir, from 79 to 10 g per cert, of glucose, from 
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10 9 to 14*9 per cent, of water, and from i 46 to 3 26 per cent, of mineral 
matter. 

In the case of plots I, VIII and IX, samples of the gur from the 
“ laid " cane were separatel) analysed, and as will be seen, the percentage 
of cane-sugar was much ’ ■ 

■' gur * from the “ standin • 

the quality of the juice 

and this year’s analyses ■ . .•„■■■ 

ranety of cane, the '* matna," it is important to prevent it from being laid j 
b) heavy tain and wind I 

The figures in the second division of the statement relate to the" gur ** I c&ne from 

• * ‘ ■ ... ■ ' water-logged 

. - . ■ % ; fields. 


crop of “ matna ” cane (plots I to IX). The proportion of mineral matters 
is distinctly higher. No anal) ses of the juice of these four varieties of cane 
were made, and it is not possible to say what its quality was; but if, with 
distinctly poor crops, these varieties produce a belter sugar, it might be 
naturally expected that, if the crops were really good ones, some of these 

■ . rf • I I - — r.-L t. — .1 - .1 . •« .. •• 


Mineral 

matters. 


Cultivators’ 

Our, 


dirt, bits of cane and earth, which they contained. 4 This is of course 
readily understood when it is borne in mind that the iuice at the farm 
was all passed through a cloth before being boiled down, and this of 
course the cultivators can readily du so soon as there arises any call 
for it in the bazaar. 

In Ibe Statement III are exhibited theanal)ses of the various samples 
of raw sugar (“gui”) selected from that prepared in the Poona cxoeri- 
mcnls. The percentage of cane-sugar varies from 69’ j to 79*2, and in 
the majorit) of samples it was higher than that prepared at Cawnpur. 
The glucose, however, with one exception, was distinctly higher than in 
the Cawnpur samples. It varies from 9 S3 to 1888, one sample, 
however, containing only 5 69 per cent. 

The moisture, with the exception of one sample which contained 
only 4*8 per cent , vaned from 7 1 to 11*35 I* r cent -» and was generally 
less than what the Caw npur gur contained. 

T L - 1 — :•:* to 1*85, which is 

■' ■ ■ ' ■' : ! . : - v ' 

- - - • • • ' ! ■*■*■ 1 nelly to one or 

■ ; ■ 1 ■ ’ Tarm ‘‘/ur 

and ’the Poona ygul". Both these names apptv to the raw sugar 
obtained by boiling down the juice until it will solidify on cooling. 
Doubtless it is, from the cultivators* point of view, tf'e most important 
thing to produce as great a weight of sugar as possible irrespective of ' 
ar>) niceties of composition, ana judging b) tie anal) ses ofjhefive' 
samples of “fur ” exhibited in the tmrd divis on of Statement II, it would ! 

S. 61-64. 
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WELL WATERS and SOILS . 

Report on the composition of those which arc specially suitable for Tobacco Culti- 
vation in the Charotar, Gujerat, by Dr. J. W. LEATHER, Agricultural Chemist 
to the Government of India. 


At the request of Mr. Ozanne, Survey Commissioner and Director of Tour In 
Land Records and Agriculture, Bombay, I made a short tour ofinspec- Gujerat. 
tion of certain villages, between March nth and 18th, 1895, in the 
Charotar, Gujerat, where tobacco is largely cultivated, and tn some of 
which the well water is considered speciall^good for this crop 


We visited the villages Mehelav and Sunav to the north of Pctlad, 
Petlad itself and Durmuj and Bhadran to the south of Petlad, Tobacco 
is largely cultivated in all these villages. 

2. The culthators Consider the water of certain wells to be particularly 
good for irrigating the tobacco crop during the cold weather, whilst the 
water of other wells is not considered to possess the same qualifications, 
and it frequently occurs, as I had occasion to notice at Petlad and at 
Durmuj, that they make this distinction between wells which are at very 
short distances from one another. At Petlad, for instance, I visited a 
field of tobacco in which there were two wells which were only some 
200 yards apart ; the water of one was used for irrigating the crop 
during the cold season and was described as “salty” whilst the water 
of the other was only used at the time of planting the crop, if the 
mop«oon should fail, and this was designated “sweet ” 

But by far <• . — ■ r- »i-i» 1 -»«»* f 1 ’ — 

On the west 
area of 9 big 
cularly suttabl 

nor do they „ _ ■ , t , 

which was formerly considered the best, was nearly dry at the time of 
my visit, whilst three or four other wells at a distance of only a few yards 
contained plenty of water. The ground was somewhat uneven, but so 
far as I could tell, the water in all (excepting this dry one) appeared to be 
at about the same level. The measurements from the surface to the 

N. 116—128. 
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water were 50 feet, 54 feet, 54. feet, 57 feet, whist the dry well 

1 ' ■ 


was, cun- 

about 
water, 
n and 


Valuo of 
well-water 
confirmed by 
analysis. 


, t j i ’ j ■ ■ ■ ells at 

Dtirmuj there could remain but little doubt that the water had some 
peculiar property. 

» I'l 1 1 , . _ » J f tU n ...I, |U 


pood ; likewise the salty water at Petlad and the two well waters marked 
S, and S a at Durmuj ; whilst the “ sweet “ water at Petlad, the sample 
No at Durmuj and the well water at Bhadran were characterised 
as possessing no particular virtues for the purpose under consideration. 

3 For the purposes of the chemical enquiry I selected the following 
samples of well water: One sample was taken of the water which is 
used for tobacco at Mehelav and at Sunav ; two samples were taken 
from the two wells at Petlad to which I have alrcadj referred, the one 
being considered particularly good, whilst the other was not so character- 
ised; three samples w ■ ' . n , ‘ ~ *■ * "•* from 

two of the best wells ■ .5 " as 

from a well which i 1 * s ' or 

tobacco irrigation, an . a J 

Bhadran, which, although used for irrigating tobacco, is not considered 
special!} suitable. 

Statement I.— Composition op Well Waters. 


Parts per Million. 


Description. 

d 

d 

I 

.j 

0 

e 

Potash K, 0. 

d 

2 

$ 

i/i 

rs 

G 

< 

y 

Id 

V) 

Ju 

d 

■S2 

2 

it 

•a 

6 

10 

%£ 

w 

Eq 

3 Z 

Mehelav , . 

31 

'56 

290 

*27 

75 

>73 

153 

113 

SSJ 

2S5 

Sunav . . 

3» 

*3 7 

43* 

S43 

«34 

3** 

*47 

201 

530 

462 

f’ettad " salty " . 

307 

357 

Nit. 

1,104 

37i 

93o 

841 

556 

>.530 

i*S7« 

Petlad "sweet" . 

9* 

73 

7 


10 

37 

11 

15 

61 

31 

Durmuj S, . 

9* 

4*4 

Nil. 

6,364 

G 63 

4.997 

i»C«3 

994 

8,321 

3.637 

Durmuj S, . , 

y> 

JOJ 

Nil. 

*»463 

30* 

1,612 

43i 

453 

3,653 

6*99 

Dtlo 

47 

113 

33? 

3'o 

75 

*97 

94 

113 

4 9 0 

176 

llhadrao . 

33 

5 r > 

2/ 

0 

7 

49 

*5 

10 

Si 

ef* 

Itaroda , , 

76 

80 

If 

0 

Nit. 

49 

9 

tut 

S3 

»7 

Miyafam ‘'laity" 

..9 


W3 

4 >\ 

339 

643 

*/6 

VO 

1.337 

516 

M ya£im "««eef 

./ 

*<4 

5 


3i 

37 

• 5 

46 

n 

*9 


N. 116—128. 


I filler. 


3 


{ J IV Le titer) 


HI con AN A 

Tabacum. 


\V> M in the nttfU^ii'hMid, I thong! tit well tocbtun, for pur- Other 
po*cs of cofnatifcon, samples of « ell water ('em other places It is *’ cl l water, 
not cm!) In tnc ChanoUr that «orre wells arc said to be "sail)” and 
trtbcm "sweet,” the same circumstances arc met with cj«ewhere and I, 
thertfcrc. took wmptes of two well waters at Mijagam, a village 20 
miles #ou h of Hared a, throne of wl eh was described as"salt\," the 
other *w ret, and I also look a lampfc of water from the Daroda College 
I arm well 

Of sols, the following samples were «elcctrd j one each from ullages Soils. 
Mchclav, Sunav, Pctlid, Uhadrin and two from Dutmuj.nll being from 
fie ds in which tobacco is cultivated. In add lion, ana for purposes of 
• ■ ■ - ' 'ts and two from 

1 s the composition Composition 

in lit will wants .move enumerated tnc figures represent parts of wc i|*wxter 
the several ingredient* per million parts of water. In the first division * * 

are placed con*ecutivcl) the proportions ol lime (Calcium oxide) Magne- 
sia, Poti*h and Soda j the Acids, Suinhunc md Nunc, and the Chlo- 
rine. Regarding these, it is to be notro, firstly, tbit in six of the samples 
the amount of lime is not present in sufficient quantity to unite with all 
the Sulphuric Acid On the other hand, the nmourt of Magnesia is in 
all eases sufficient to combine with all the Sulphuric Acid, and since all 

.1 - - . - — *- — 1 .. , * J ■ *- 1 ’* -Sat the lime 

■ Carbonate, 

*■ ■ ■ > « Sulphate 

* ■ determined Presence or 

• 1 ■ ■ -onsidcrablc, 

• • ■ ■ . ■ of the two 

* • . y consider- 

able in some, whilst in others it is wholly absent Its presence in such 
large amount in one or two of the waters is more remarkable than its 
absence in others As a rule, if a solution of a salt of potash bo poured 
upon a soil, the potash becomes fixed and united with silica, whilst the 
acid wit*- L L - * — ‘ J *- 1 - u ' *'*’•'•' base 

instead * 1 the 

acid of t pass 

through po- 

■ ■ , are not out of propor- 


s the large amount of Nitrates In 
a general rule, I have well-water. 


S, and Sj, respective! j , that we find large amounts of Nitrate, whilst the 
others (excluding the Miyagam samples) were said to possess no such 
properties Knowing, as we do, the value of Nitrates as manure for the 
tobacco crop, it is not surprising that these waters should possess the 
valuable properties ascribed to them by the people 

Regarding the samples from Mtfage Miyagam, which is not in the 
Charotar, but in the black cotton soil area, and where the waters in 

N. Ji6 — 128. 
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question are not used for tobacco, it will be seen that in this case also the 
* salty ' sater contains a very considerable amount of Nitric Acid, whilst 
the sweet water contains \ery little 

In the second division of the statement are placed parts per million 
of Magnesium Sulphate, Sodium Chloride and Potassium Nitrate These 
are calculated from the amounts of Sulphuric Acid, Chlorine and Nitric 
Acid on the assumption that these acids are combined with the respective 
bases named It is probable that in the case of the Magnesium Sulphate 
this is so, and m the Cose o r the Sodium Chloride there is only one water 
(No which it is improbable that the assumption docs not hold good 

In respect to the Potassium Nitrate, however, it would not be correct to sa\ 
that all the Nitric Acid in the waters exists as this salt In several 
pota«h is absent '* ** — “ — * U/ ' “ — • v ’“ proportion of 

Nitric Acid as ' propose to do, 

to consider how *• villages where 

these "salty " % buy Potassium 

*, . c — M ♦i'« latter not being a marketable com- 

lthough the chemical analjsis has thus 
these sped illy usefu} waters l have 
determined, in the samples of soils which I selected at the same ttme, 
the percentage of Potash, Phosphoric Acid and Nitrogen and these 
are exhibited in Statement II 

Statement II —Composition op Soils 



Description. 

Q 

*£ 

t£ a 

•3 

< ^ 
158 

jr- 

a. 

g A 

0 . E 

E -J 

Ego d S 

i‘t * 

7 u 

®f 

Me! elav— tobacco land— surface I*— n* . 

46 

*3> 

034 o4» 


Petlad— tobacco land— surface i"— 12* 

•4« 

4* 

043— OjJ 


Durmuj — tobacco land — surface soil • • 

54 

2a 

049- °i3 


Durmuj — tobacco land— surface sol . • 

56 

•33 

034— oC*J 


Bliadran— tobacco land— sur'ace i*— 12* . 

43 

•’S 

</i- 074 

-lii 

Ha rod a Farm— feld No 56 , surface So l 

35 

10 

- 043 


Earoda Tarm— feld No <4 surface soli* — 12* 

26 

04 

017- OJJ 

jn 

Miyagam— low lying land— surface soil i*— la* . 

40 

•12 

*031— 037 


Miyagam— good cotton land— surface sod !*— ra* 

40 

*14 

015— o 3 o 


The amflun’s of potash are in all considerable, distinctly above the 
average cf I nghsh soils 1( 

1 1 e am junts of Phosphoric Acid are. In the case of all the ** tobacco 
so 's very much above what ii usually met with and it u only reall) 
de'icicnl in one sample, mtrely, ,io 

Th- amounts o f Nitrogen, which are calculated into their equivalent ®f 

N. 116—128. 
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and Soils. {J IV Leather) 


NICOTIANA 

Tabacum. 


Ammonia are, on the contrary, very small. This is, hone* er, a constant 
feature of Indian soils, and it need only be added that, when compared 
with the proportion of Nitrogen in soils from other parts of India, some 
of these soils would appear to contain less than an a\erage amourt, 

It is then not surprising that when one finds so much Nitrate in the 
irrigation water, the effect should be so marked that the people can say 
that one well water is better than another 

6. Since it would thus seem extremely probable that the particular Amount of 
value of these well w aters is to be referred to the Nitrate which they con- 
tain, it will be ^interesting in conclusion to estimate how much of this salt 


Thus leaving out of account any Nitrate which may be contained in the 
other wells and allowing only for that m the water of the best wells, we may 
take it that 50 tons of such water as those marked “Durmuj" “S, M and 
“S.” are given to an acre of tobacco There is a very considerable 
f O . . , 1 T .1 , r - t -SJ „ -n — air —4 J U n „ 


of the truth The mean is 2,268 parts per million ol water; 50 tons will, 
therefore, contain some 2541b of Nitrate of Potash 

If the estimated 1,000 to 1,600 tons of the other water contain an 
amount of Nitrate in any way approaching that of the sample No. ^,it 
will be seen that this water will contribute an amount of Nitrate about 
, . - . • *• •- ' -* — Nitrate 


■ * , ■ r nates as 

. . ■ - * . • ■■ in such 

villages as Bhadran, where their well waters ate not posses«ed of the 
peculiar features of those in villages Durmuj, Pettad, etc., whether it will 
not pay them to buy some saltpetre and apply it as a top dressing to 

their tobacco crops at the time of irrigation. „ . 

On the other hard, we nay refer to the salty wen at Affyaganr. This 
well » not, I was informed, used for irrigation at all, and P ro ' e 

quite north the while of the cuhu ators there totest its value for their CTop,. 
Garden produce would probablj be much benefited b) it. 


N. 116—128. 
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an automatic locust catcher 

Extract from the Russian publication, ‘Sclsbaya Khozatjlu ’ 


Oflale years the approach of spring is the sgnal for landowners in 
important districts, ana especially in the Russian • Black Earth Zone,’ to 
turn their attention not merely to the sow mg of spring corn, but also to the 
’ • Press' 

■ ■ ainst him 

under present conditions involves much labour, it is desirable that all 
tho c e whom it may concern should make known amongst landowners 
and peasants the few krown remedies derived from books or practical 
experience, which may serve to decrease the ravages of the above-named 
insect 


r L — -e recommended is perfectly feas ble in 
he re-pfoughmg of those particular spots 
gs are likely to be found, and these can 
■ examination of the actual ground on 

whtcti the locusts had swarmed 

It would be undoubtedly desirable to provide agriculturists of the in 
ferted districts with specimens of the locust eggs, so that they might 
the more readily recognise them 

The female of the Italian locust, like most of the various varieties of 
grasshoppers lays her eggs, as a rule, on hard, fallow, and waste land, 
preferring slightly raised «lopes On land only recently allowed to he 

L. 510 a. 


Laying eggs. 
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LOCUSTS.! 


An Automatic 


KlllJntryoun 

locusts. 


fallow, these egg$ util be found on the furrous separating two fields 
along the roadsides, and I) mg vertically on the surface 

As, however, this salutary measure may not be applied in many dis- 
tricts, and the locusts may hatch by myriads, the full-grown locusts will 
have to be attacked in summer, by driving them into ditches, burning, 
stamping and crushing them with rollers, catching them in curtains, and 
such-like operations 

With reference to this latter phase, I wish to direct the attention of 
readers of this journal to a method in use in the Government of Orenburg, 
which has produced highly satisfactory results; this is the employment 
of an ordinary automatic locust catcher (Figure i) 



A locust i To construct the locust catcher: two wheels (<0 are firmly fixed to the 
catcher Cnc j s 0 f a four-sided beam (a ), and close to each wheel circular grooves 
are cut, to which the shafts are attached by means of iron bands in which 
the beam revolves like an ordinary axle. To the iron bands (cl and the 
shafts (b) arc fixed pieces of timber (e), the upper ends of which are level 
. with the tops of the wheels (rf), and kept in a vertical position by the 
I supports (/>) being slightly inclined *' — a- »v- The lower 

ends of these pieces project donn« a 
j Between the wheels and along tf _ 

series of holes arc drilled with a 1 ■ ' < 

one’s finger, and i$ — 2 J inches ap * ' *. • ■ : 

of willow or branches of any tree w'i, u ,e>— * ‘ ■ 1 ‘ : 

revolving beam (a) with the inserted twigs forms a broom. 



L. 510 a. 
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Locust Catcher. 


To the upper and lower extremities of the limber (?) is flinched Ihe 
bap (w) *ewn up along the sides (figure 3>of 14—21 feet long (accord- 
ms to the «trcngth of the horses) and enough to fit In between the two 
wheels (</), as will be clc 3 ri) understood from Figure 4. 




7 o th s simple machine one horse is harnessed, and it is dragged over 
the ground infected by the locust m various directions. The revolving 
brush thus picks up and sweeps the insects into the bag, which is very 
rapidly filled The latter is then emptied into a trench or hole where the 
locusts are either burnt or buned 


G. I C T. 0 . No. 824 R. & A. D.— 3012-95.— 3,ioo. 
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THE DISPOSAL op NIGHT-SOIL: 

A Note by Dr. J. W. LEATHER, Agricultural Chemist to the Government of India. 

There is perhaps no more important subject, in relation to agriculture, value of 
• • * J 1 -**’ -- J -‘ t — ' — '* • *. Bight-sol!. 


' Waste In 

1 ’ . ■ ^ > many ptiees 


, •" l ~— .1 h- -n jv -• -* s -« , •» /-ould be J 

• •> •• 1 ( f " " " ' * ■■ ■" * ' ' this »jll j 

■ ■ ■ : • ■ of both Diipotai of 

; . V • a , ■ 119 cf «!t?-r*fu»e 

• . t ' I* ■ * " 'Mi -■ I regard 

the spread of a good system of utilising human and household refuse, I 
street-*!* cepinjjt,etc.,on the land, as a most potent factor ta the ttsf rtnr— ert 
of Indian agriculture, and having had. atnorg other dct.es, to er/ju n: 

M. 239. 





The Agricultural Ledger. 


MANURES 
AND MANURING. 


The Disposal of Night-soil. 


It will be observed that the night-soil is spread over a much larger 
area than is the case in the trench system, w nilst it has the advantage 
that it does not necessitate the after-removal of the material as is the 


case with poudrette. 

Regarding the rapidity with which the earth becomes dc-odorised, 
the writer can entirelj substantiate what Colonel Martin says. 

The only possible drawback to the method lies in the much larger 
!*•*» r\ f pwitMnil. p»if jhprr Mn he little 


thing as a premium. 

The land at Allahabad which has been so treated, shows the effects of 
the manuring for a number of years afterwards. 

5 . It is doubtless^the case that prejudice exists in some parts of India 
against the use of night-toil* Dr. Voelcker thus refers to the point 


use ol tugtifwu wunumt miu guu.,*, u /. 

■'",* - ’ '*■» V .Up f pr Pftt, 


* n ho cart it on to the land. _ 

That there are degrees of prejudice cannot be doubted. For instance 
at Allahabad the people will not allow- a bullock to draw the night-soil 
carts and only buffaloes are employed for the work, whereas, at Nagpore, 
bullocks are regularly emplojed. 

And similarly at both Poona and Nagporethe people were averse to 
the use of poudrette at first, but are now more than willing to pay for it. 
It is actually at a premium. f t , , v 


M. 239. 
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MANURES 
AND MANURING. 


The Disposal of Night-soil. 


AUahabad . “ At the time o! my ■visit f itfh instant) crass was crowing over the 

system ■" ■” * . . f, 

- - x a i.»a.u«uvi «j»u^ 10 llio new pun. 

It still be observed that the night -soil is spread over a much larger 
area than is the case in the trench s> stem, whilst it has the advantage 
that It does not necessitate the after-removal of the material as is the 

* -arth becomes de-odori'sed, 1 
Martm sajs, 

l he only possible drawback to the method bes in the much larger 

<IMIA HlAi re.A 1a- lV- a A .....I t< — i «. —t t • "it* , 1 . 1 


thing as a premium. * ' 

The land at Allahabad which has been so treated, shows the effects of 
the manuring for .a number o! vears afterwards. 

It is doubtless the case that prejudice exists in some parts of India 
against the use of night-soil. Dr. voelcker thus refers to the pomt 


us<- m iuj,m-suu niti ioine mlu {.euciai use. 

Whether this prejudice isonk against the /mnrfjmg of mghMoil or not, 
the w riter has .as v ct not satisfied himself I n the case of the method lately 
introduced .at Allahabad the matenat is handled on?) b) the scavengers, 
who carl it on to the land. 

That there arc degrees of prejudice cannot be doubted T or instance 
•at Allahabad the people will not allow a bullock to draw the night-soil 
carls and onl> bn Haloes are rmplojed for the work, whereas, at Nagpore, 
bullocks arc feguhrlv emplojcd 

And similar!) at both Poona and Nagpore the people were averse to 
the use of poudrcMe at first, but are now more than willing to pa) for it. 
It is aettnm at a premium 

The importance however, of the fjs/emnfte disposal of both sittrpines 
and night-sod in the ca«c o( tovrne cannot be doubted, both from the 
agricultural, os well as from ihesimtaiy, point of view. 


M . 230 
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SHEEP BREEDING IN THE DECCAN : 

Extract from Annual Report of the Office of Superintendent, Civil Veterinary 
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SHEEP BREEDING IN the DECCAN : 

Extract from Annual Report of the Offiee of Superintendent, Civil Veterinary 
Department, Bombay, for 1893~94, by VETERINARY-CAPTAIN J.W.A, MORGAN. 


I 


below 


•eeds of ewes is given 


Baluchistan . 
Deccan 

Raj pu tana . 
Mravui t. 
Siabband Rams 


105 Dl 
So „ 
83 „ 
•H », 
135 


Baluchistan . — These Sheep have rapid!} acclimatized themselves to the Baluchistan 
Deccan and do not appear to suffer from the heat, or lose condition in any breed, 
way. They have bred regularly strong, healthy lambs, with a fair pro- 
r ‘-’ — Tt.. n- ... mntlim witli nlpn|v nf milk. Fat 

1 Iambs, 

■ retains 

ie ewes, 

* >, has a 


good staple, has been condemned by experts in h-ngunu as unui iui | 

S. 1332. 
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Deccan breed 


R&JpuUtt* 

breed 


Merino breed 


Kinu-nv 


Sheep Breedmg: 


the manufacture of high das 3 wooJJeu materials. Average \vei"ht of 
fleece, 4fft. & 

u Deccan, — These ewes were carefully selected by me in various parts of 
„ l- »-*i »!*•>* riioif * ere thoroughly representative of 

■ ire hardy sheep, prolific breeders, 

mothers. The Siahband cross, 
oil ute uttuau ewes» u» au uiiuuuu^u success. Fat Iambs bred on these 
lines, averaged, when five months old, 92B live weight, and appear to 
”*■ '" J ~ *» * -.»• «***•- — »«• highness of the mother. 

• m a square compact 
. ■ ' ' ■ eece, and practically 

• i ' ■ icreastng its weight 

• ■ embfes the Dumbas 

. ' to increase the 512c, 

' . ■ ^ ■ aracter of the fleece, 

■ ’ •' ‘ u ' — “ J ‘•‘•eep, m every 

■ 1 * 1 ■ . v no reason to 

' * ■ ■ The) come 

• m 1 ■ e civ csJ hive 

‘ ‘ ! - en in India. 

Average weight of pure bred Deccan fleece is tla 3 or. Average weight of 
fleece by Siahband cross, 3I& 1 oz. 

3 ewes were bought round about Jodhpur 
■ vjputana sheep are supposed to be bred, 

The) took a long lime to adapt tbem- 
and did not thrive. The first crop of 
\ mV/* or no ntrtV 


make and shape from the pure bred Jtujpuianas. ihl hwu, ■*»*•-**..» 

. «. .» - 0 vv — -» — i there is a certain amount of 

is one can judge, the violent 
■ been more than they could 
■ , and, 1 should say, quite un* 

of the Siahband ram is not 

a judicious one. 

Merino . — Eleven pure bred Merinos were bought from the Hunter 
River in Queensland, The) arrived tn a %crj poor and emaciated con- 
dition, but rapidly put on flesh and bred me a crop of lambs eight months 
after arriving in the countrj Here, again, the influence of the ram is 
most marked, the Iamb taking on nearly all hu characteristics The 
fleece is complete!) changed from the compact close curled wool ofthe 
Merino to a soft sdk> straight fleece resembling a mixture of the two 
b-ced*. The head awd the shoulders resemble the ram and the tail is 0 
Zhimfirt’rona modified scale. The Iambs are vcr> h ei I lh>, strong and 
growtng rapid!). The cross, from a mutton point of view, should be a 
rood one. but I have grtve doubts, whether the admixture of two breed* 
both excellent in their wij.is Iikel) to be beneficial Rams, however, brtd 
on these lines, shojld make a good cross for the Deccan c*C. 

I allow, the flock to gr-vre all day The> are housed at night, wbttv 
they 1 ** grass, lucerne, nrd chaff 

ri*e* ■ t s ~e experiments are useful, 

{nth • of carrjlrtg a sheep far and 


S, 1332. 
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BREEDS of CATTLE in the MATHURA DISTRICT: 

A tfote by SYED MOHAMMAD Had), M.R.A C., Assistant Director of Land 
Records and Agriculture, N.-W. P. and Oudh, 


The District of Mathura enjoys a special reputation in the North- 
Western Provinces for its cattle. 'I he cows of Kosi and Ch hat a are 


Special 
'Bputation 
of Mathura 
cattle. 


bre ^!e?ofto\ung' ^ote is based upon the information 1 collected during 
the tour t — 

Breeds of Cutilt. 

There are two distinct breeds in this District, one of which belongs to 
thr District proper, and the other, which is a superior breed, Is a cross 
the District P , P _ 4 - t h e chief of which is the 

,,, e names to the tract of 

nvrrts cal ed * ifcaatis. *’ 
( , . nsil, and includes part of 

. ■ the Ulwar and Bharat- 


breed ; 
breed. 


Origin of the Host Breed 

It is difficult to trace the exact history of this breed, for there is no 
proper system of breeding among the people. Am bull that can satisf) ' 
the cow,” when she is in h^at, and that can be had with the least possible 
trouble on the part of her ow ner. is put to her with little or no consideration 
of the breed he belongs to, bis age, size, shape, strength, etc., or of 
future ill consequences arising from such a practice, which leads to s 

0 . 551 - 594 - 
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Breeds of Cattle m the Mathura District. 


^ ~~ r-1 ' n so_ far as the enquiries reveal 

, , . evident that there is more of 

breed 

'the following are the mam distinctive features of the Desi and the 
A ost breeds 

(aj Cows — The dewlap of the better bred (Kosii cow is heavier at its 
ongm than that of the Desi. 

When taken in profile, it will be noticed that the forehead i$ more 
prominent The Kosi animal has a peculiar eve, badami (almond* 
shaped ) * 


The hair of the Kcst (s fine, more glossy and polished, whi/e that of 
the Dost is rough and fcoarse. The tail of the better bred cow is thick at 
the root, and tapers from end to end, while this does not obtain in the 
Dm animal 

The Desi cow frequently has a “ pot ” belly, w hile in the Cost, it is in 
proportion to the size of the animal The horns too of the Kosi cow are 
always elegant in form, and in proportion to the sire of the head, whereas 
the Pest, frequently, has the horns greatly developed and mis*shaped. 
The better bred cow has a larger udder, and the teats are further apart 
m the Kosi than in the Desi animal. The whole appearance of the Kosi 
denotes quality 

16) Bullocks —The hoofs of the mixed breed bullock are more compact, 
the toes are not widely separated, and are very dark and round. 

Pves arc darker and more prominent, and have a game look in them. 
The forehead is also more prominent when seen m profile 

In the better bred bullocks the superior muscles of the neck are well 
developed, giving greater width to the upper surface, and form a channel 
when the neck is bent down 

On the other hand, in the Desi bullock, the superior muscles of the neck 
are badly developed, making the superior portion of this region thin ; and 

t Kl.Tr. ■ , I 1*1. f .I*. TTT..I Tl*„n T, T. * ■» n .At., l.T.'l , « 


•rs it 
ir*e 
the 


to 


V.' . ■ ■ ■ , ‘ • be inferior to th» grey Dirk-coloured 

if the animal is white it should be dark 
on the shoulder*. A redbrick colour I* considered the sign of a stow- 
mover. 

The hUii (shclhe-colou-) is preferred to the r*d. 


Mewnt Cottle 

These are well-built inimif* po*«*<sing greater strength and power nf 
enjurance thin the Kou cittle. They poisesi all rhr good point* of the 
latte* and uiuatly vn a higher degree. They are brought m hundred* 
to Kosi fo* * lie, and are thence exported to Calcutta and other place* 
As far as possible. people rvir Kosi purchase tfewnt cilves artl let them 
Jcovr alter branding, to the memory nf ihetr ancestors. These calves 
in trr-e bernme breed n * lui'ls 

TJe fa'lrjAirg treaurej of thccat'le found in th s d strict may be he rc 
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Breeds of Cattle 


(5) The animal should be a good eater; as it is the food which 
ultimately produces milk 


Feeding, 

Cattle food (*) Co*S — Generally no special care is taken of the cows m calf 
for cows 1 he} seldom get any food or fodder at home, bul are made to depend on 
what they can pick up outside along with the v iJJagc herd Even good 
water is not supplied to them with any great care or regulant} , and most 
of them are thus compelled to drink the water of natural pools and tanks, 
however dirty it may be While milk ng, they receive about ten seers of 
bkusa (wheat or barley straw reduced to fine p eces by the trampling <f 
bullocks) , or failing * - — * 4 * * 

the} can eat Wit 
twigs of wild plum 

Besides these things, . 

tird cake, and from , , v >.» w avm i i e quantity 1 1 

bfmsa is reduced to four seers in case of those that are grazed during the 
d y, and the Concentrated dry food vs also reduced The cake is first 
dissolved in water and then given mixed with blast or biita This 
preparation is called jin» Cotton seed is given after it has been 
well steeped in water, or boiled, the latter be ng considered more easily 
digestible and ass mtlablc Boiled seed is however given only in winter, 
being replaced in summer by an extra quantity of cake The stall fed 
cows (and these are very few) receive the nm two or three times a day, 
while those that graze outside get it only once in the even ng The cows 
are all tied cither under a tl atch or inside the owner s dwelling, from July 
to Pebruary , with a view to protecting them from nm an l cold 

l hose, however, who have cither a special interest in cattle or whos* 
circumstances permit, give them at night, when they are in calf about 
a basketful of Must or or dried wild plum leaves locally called 

pala, and about a pound of mustard cake in the shape of tant A 
few days before delivery, cows arc given (mostly around host an I 
in the Tabs I of Math) about ijfl> of boiled barley mixed with 
ijlhgur, {R* of mustard oil and one ounce of common salt This mixture 
is intended to prevent the weakness likely to be caused by delivery, 
and to have a bencfctal effect upon ine flow of m Ik liquid food 
is carcfullv avoded for four or five days alter delivery, and tne cow is 
chiefly lepton wheat straw or wheat 'bran with gur, ginger and o I 
for a month after iifa (the period during wlv ch colutrum or ptosoxs 
\ idled b\ the cow) she receives from 3 to xlh of holed wheat mixed 
with ) to I It. of ynr and the m Ik left bv the calf which is drawn Th s 
mixture is supposed to increase tl e y elu of milk cons dcribly Besides, 
the following arc also given to cows in some cases with a view to mcrcas 
mg the quantity and quality of milk — 

(t) Two to two and a half seers of bo led urd (Phaieolasmdiatuskand 
two pounds of crml ed juir (Sorghum vulgare) made into gruel with 
about ten pounds of maths (churned curd) 

(3) Husked ch imi dal (gram CiCer arietmum) wet! striped in water 
(j\ Cmr (cluster l>eans Cyamopsls psoralioldea) i r juJr fodder cut 
green before tl e formation of seed 

(<) Graz ig at about 3 a »t (fatar charani), when there u dewon 

ft) Orel leaves or grr^n t» gs rf wtf pf imi (ptfs)e fioppej into 
small t ts are »a J to In resae if e quart tv « f ml k an 1 tf r percentage of 
I bu rt It e*rm Tf.ey alio Impart an a^rreaUc flavour to th" m fk 
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(6) Working Bulloch . — These receive hstia or bhusa, ad libitum, or -Cattle-food 

dried leaves cr chopped .t«?gs bf wild plums. Cake is also given in bullocks, 

quantities varying from r to 2E1 in the shape of sani. Those that can 

<■ afford, give also green jWr in addition to green grass during the rainy 

• season. During the winter* green snrsSn (Erasslca campestris) after it 
' has borne pods, and green rabi weeds are also given, Like cows, the 

bullocks are kept in houses during wet and cold seasons. 

(c) Calves.—* Generally, the calves arc not allowed to suck up as mack Food for 

• tnilk as they require. This is almost invariably the case when, after two calves, 

months or so, they have become able either to pr are or eat a few blades 

• of grass. They are seldom ghen any special food. Many do not send 
. out calves along with mothers for grazing as long as cows are in milk, 

; • 1 » * ■ *— stock, have a special man employed to take 

*_ « - * am the cows. 

' ('•*» t * 4 « ■ : * • s kept almost entirely on the mother’s 

■ • ^ f * j j ■ « • *• "* than half of the yield being allowed 

*»,,’• ,5 ’ ’ - J * - J ' 1 

. are given, and the 4Jitm<>i«.e 

the calf learns to I/ve on grass chi 4 • 1 

given still less ■ " I 

(<0 Bulls.- • !’ * ' \ 7 ■ 

are never tied . « * 1 ■ * ‘ . • ■ . 

catch them. ■ ■ . . ■ 

t . ..•-.'J. the standing uupi ... ... : ^ 

/,■ 1 , . • v *lv» 1 


Thts is looked upon u> i»>. y*.~ t 

several places I found the bulls so furious that it was impossible to Ukb 
their measurements. 

Barren Heifers. 

People are of opinion that nothing can be done to make such animals 
fertile. 

Determination of the Age of the Cattle . 

In determining the age at bulls and bullocks it is Customary to make net**.mi n « 

reference to the incisor teeth, * ’ *-*•» *- md are all placed tlon ofage! 

in the lower jaw. Up to t lCse are 

milk teeth 5 between two jt ■ rst pair 

{middle pair) falls off and is r between 

three and three years and a h* second 

pair is similarly replaced. In the beginning 01 uie ujim .ear, the 


permanent teeth are complete. At this stage the animal is said to tie 
v— M>«a (uniform) and is considered to be full grown. After this there is 

t '* ■***— of the age with certainty } 

* . ' wearing, ahd the age is 

< .... 5 must be stated that some 

: ' * . ‘ J f the third or the fourth- 

year. buch ammais aii. wu.iw . . * .* . * it beingregarded by the 

Hindus as objectionable to examine the teeth of s cow, the age is mainly 
determined by her general appearance and the number of rings round 
the horn, e3ch ring being taken to denote one calving. Bullocks are 
broken in the plough when three years of age, but are not often nut to 
regular work until they are four. * r l 

O, 5 Si— 594. 
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(S) The amma! should he a good 
ultimate)} produces milk 


eater, as it is the food which 


/"reding* 

(a) Coj>s— Generali} no special care is taken of the cows in calf 
The} seldom get any food or /odder at home, hut are made to depend on 
what the} can pick up outside along with the village herd Even good 

of ■ ■ 

hot ■ . . , 

6 k i • 


' Besides these thing-,, the> get from half a pound to two pounds of mus- 
tard cake, and from one to three pounds dJ cotton seed The quantity < f 
bhttsa is reduced to four seers in cose of those that are grazed during the 
day, and the Concentrated dr} food is also reduced The cake is first 
dissolved in water and then given mixed with 6 A«j» or iitta Thu 
preparation is called zini Cotton seed is given after it has been 
well steeped m water, or boiled, the latter being considered more easily 
digestible and assimilable Boiled seed is however given onl) in winter, 
bung replaced in summer b> an extra cjuantit) of cake The staff fed 
cows (and these are \er> lew) rceene the sum i*oor three times a day, 
while those that graze outside, get it on!) once in the evening The cows 
are all tied either under a thatch or inside the owner’s dwelling, from July 
to Februar), with a mow to protecting them from ram an l cold 

Those, however, who have cither a special interest in cattle or whos** 
circumstances permit, give (heat at night, when the) arc in caff, about 
a basketful of h/iun or katia or dried wild plum leaves local!) call c 1 
finla, and about a pound of mustard cake in the shape ol j<t«r A 
lew dajs belore dehvctv, cows arc given (mostly nround Kosi and 
in the Tahsil of Math) about I Jib of boiled barley mixed tulb 
\n>gur. Jib of mustard oil and one ounce of common salt This mixture 
is intended to prevent the weakness likclj to be caused b) dcltvcrv, 
and to have a beneficial effect upon me flow of milk 1 'quid foo l 
is carcfulfv avoided for four or five davs after dehverv, and the cow is 
chieflt kept on wheat straw or wheat bran with gwr* ginger and o 1 
tor a month after iifa (the period dunng uhch colistrum Or ptoio 
)ic!ded b% the cow) she receives from 2 to afl> of bo fed when mix 
w ith \ to l lb ol pur and the rm\V left b\ the csU, which vs draw n l ! 
mixture is supposed to increase the viefdofmifk coostdenbf) Be* d 
the following are also given to cows in some cases with a view to inert 
ing the qutntit) and quiht) of mtik * — 

ft) Two to two and a half seers of bo led urd (Phaseofus rediatus), 
t-wo yn-irdv of crushed /war (Sorghum vufgare), made into grtir/ 
about ten pounds of ru//u, (churned curd) 

(a) Husked eh tnJ dal, (gram Cicer anetlnum) well striped fit « 
tVl Cm ir (cluster Wans CyamepsU psoraluides) cr jujr fold 
green before tf c formation of e<cd 

(i) Crazing at about 3 >« (/-JUr e/iarai, 1 }, when litre «> < 
jr«” 

(5) t)r cd leaves or pre-m t» gi of s» Id plums (f »f >\c hn*' 

( wattles Me *a i to Uv.rexs«tl e <\uarl tr i-f n-t ■* an Mhe peri*- 
l bo mhe-rm Tl.<) alio irpart an agreeable flavour to the m 
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Breeds of Cattle In the Mathura District. 

Suggestions l 
101* fm prove 

suitable. At Benares, Jaunpur. Fvzabtd r. -* .* ■ t 


menu' 


^ ut Mi> other 

There is, however, great - — * i Mathura itself, 

and the following are a f may be earned 

out with a view to effectm 

(i) To begin with, c, i. uu»< 01 genuine Htssar or Me-vat breed 
should be provided to each Tahsil, except Kosi, which is specially suited 
for breeding, and where two such bulls might be kept with advantage. 
These should be fed properl) and kept in some central localitj where 
cow-owners maj be induced to bring their cows to be served. 

The District Board may be persuaded to b« i •» f - “I* 1 -* - » Hs from 


i' i ■ * : *. *i, irhere 

C *s iiugui ue uiuuccd to buy two or three Kan-eana bulls 
from Bundelkhand. It would be \erj interesting to see the resullsof 
Cross breeding with these bulls. 

(3) The pastures should be manured occasionally with dung. 
Even ground kunkar, 1/ spread or plottphed in pt th» -•*♦« to 3 

— -3 ■ncficnl. 

1 * IS or 

l be an 


*(4) The cultivation of Dub grass (Cynodon Daotylonl and of other 
grasses, known to the people to be nutritious, should be extended on 
natural pastures. . 

(5) Guinea grass may be brought to the notice of cultivators, and 

thc> may be told to grow it on such patches of land as they can spare. 
I thmk the Car- 1 — 1 * • * ■ , the raj&ahas, and sell the 

crop to cattle o * . - ■ • .... 

(6) The cu ■ - s and carrots should bo 

extended, and i: . 1 o. sm.11 iuuuer crops as ;ii4r fsorghum wAgvOt 
Items and Mangel \Vur«l should be introduced. The Zammdars should 
of coorse be the first to start the cultn Hion of new fodder crops 

(7) Special prires should be given at the Bmdraban lair to persons 
exhibiting good specimens of cows and calves bred ttt the Distent. 
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Review of the literature of certain Blights of Indian Agricultural 
Crops, intended mainly to bring together, m a popular form, some of the 
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by THE EDITOR. 


CHAPTER I. 

SOME GENERAL OBSERVATIONS ON THE STRUCTURAL 
PECULIARITIES OF FUNGI. 

The commonly accepted opinion of a Fungus is the Mushroom 
or the Toadstool (Fig iA.~) In reality however, the toadstool might itiesof 
be characterised as an arborescent fungus The great family to 
which it belongs embraces an assemblage of plants so extensive 
and varied, that there axe thousands of species that cannot be seen 
by the naked eye, but which, compared with the toadstool are smaller 
than the tiniest moss is to the loftiest tree In point of number of 
species there are hnoun to exist in the world iery nearly as many 
fungi as there are flowering plants It is not to be wondered at, 
therefore, that nearly every popular idea of a fungus disappears as 
untenable when the subject is studied scientifically. There are, hoa 
ever, certain points which persist more or le*=s throughout the who e 
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assemblage. The rapidity of their growth and again of their decay 
are peculiarities of considerable practical importance But their most 
significant feature may be S3id to be the fact that /ungi hie on de- 
composing vegetable or animal substances or are parasitic* on plants 
(and even on other fungi) or on animals (eg , the EntomophthoreiC 
on insects) The further fact that they have no green colouring 
matter is also to some extent characteristic But this latter consider- 
ation may be described as a consequence of the former Fungi 
derive their carbonaceous food from organic materials and do not, 
therefore, require the aid of Chlorophyll, the green colouring par- 
ticles which, under the influence of the rays of the sun, enable other 
plants to tahe the carbon they require from the air, — inorganic carbon 
At the same time it may also be added that fungi arc only very rarely 
aquatic plants (e g , Saprolegniace^, Chytrtdiacea:, etc ) But 
1 when viewed from the stand-point of morphology (that is to say, 
i structural peculiarities) it must be admitted that some Fungi have to 
be regarded as Algaj that, from becoming parasitic (Con/ itith f> /o') 
have ceased to require the aid of chlorophyll. The absence of chlo- 
rophyll is, therefore, the arbitrary line that separates the Fungi from 
the Alg®. The mayonty of the Algal arc, moreover, aquatic plants 
2 The portion of the toadstool seen above ground might almost 
be said to correspond to the fruit of the higher plants , its object js to 
produce the seeds or reproductive germs The roofs tinder or just 
above ground or which ramifying within organic matter arc in reality 
both root and stem, in other words they constitute the vegetative 
! structures of the plant and ore technically Known as the Mvcrutivvi 
| or spawn Thus the two vital conceptions of vegetable life-— imhvi 
1 dual growth and reproduction of species— arc fully manifested, but 
in the lower forms of fungi these functions gradually merge into each 
other (Con/ u ith /*/ /./, ay— r?). Tim is to <ay they ccisc to be 
represented by distinct organisms But in some fungi if mty be 
av*umcd that only a vegetative system exists , at all event* their re 
productive «.vs* cm has not as yctlecn discovered In other ca*csfbc 
reproductive organisms arc so prominent that it is with ihfl'cuhy that 
structures canlic detected that could with any degree of ccitafnty be 
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CLASSIFICATION OF FUNGI. 


The following structural peculiarities may be mentioned as more 
or less prevalent in certain assemblages of Fungi:— 


BAStDIO- 

sponous 

FUNGI 


E.vsMIa. 
Cunf. trill, 
VP. V. 40, 

too. 


JlasUliosporous JtPu nffi— These occur in the Sub-class 
MYCOMYCETES and the Alliance BASIDIOMYCETES. 

4. If the gills of the mushroom be examined under the microscope 
they will be seen to be thin plates composed of simple cells. Near 
the outer margin some of these cells may be observed to be more 
elongated than their fellows and may even be found to bear on 
their extremities, for the most part, four minute more or less rounded 
bodies. These arc the spores, and the cells on which they rest arc 
called the Bvsidia , the structure from which the flasidia take their 
ongm is called the IIymfmum. (Tig, / T, /;.) 

Fig. i. 


A. 



(^) Vertical ctr-tnn of a mitSroom , t PiIpu* r > 1 r- Ik* B»ltv ) tfce 
annjlai t r I j if. the itipe or 'tail , rot. the wwmi of lie vilra or 
wrapper j and tnr. Ihr myrrlmm 

(/") Trjettrrir feet .»n clone of tl c ciIU le) «howiflc at lop ami lollort ilf 
two la'rfal mrfarrtj /»». llr llamtia, rarh U-anny four ■pcr*»j rrl, 
CjVs • a o« ta<*t 1 aol A tf c layer tl crFular «i rue lure upon »*f wli lt>« 
ti* Ihfl-rmun 

But the «;orei bcln? raVcJ, that it to « ay, not formed vtiWn 
cV**J ltxui vc i*Ai, J/ainfnv permit tar^i might he viewed a* In 
j i l iv! ici;r-ct fr-vt I. jjMjt rr-ani»e I thin many of the minute specie* 
tlit di ret form a t vr pc cep.aj cuoui loidvtooMikc iced*!'csrin|* 
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structure In the Hymenomycetcs as for example Agancus 
(the mushroom and toadstool) the basidia arc spread over the gills , 
in the “ fungus ’’ of popular parlance the) line the interior of a multi- 
tude of small \crtical tubes packed closely together (Folyporous 
fungi), in Hydnum, the) cover the surface of a mass of teeth or 
warts , and in the Clavanoid fungi (Clavaris) they are distributed 
over the entire surface of the branched structure 

But as manifesting a still greater departure, in the puff balls the 
hymenmm, avith its spore bearing basidia, lines the interior of a sac 
When joung, man) puff balls are in India eaten, but when ripe they 
burst and discharge a blinding shower of fine brown powder — the 
spores The puff balls form, therefore, a separate group of basidio 
sporous fungi known as the Gasteromycetes 

In all the genera named above there are certain edible and other 
medicinal species, but from the standpoint of fungoid diseases it ha* 
to be added that many of them are very destructive to both hung 
and felled timber in the forest The Porndi£ or JIould) root of 
the vine is caused by a species of Agaricus (A. melius and o > 
forms) the superficial structure of which is a harmles lookin'* c * 
mushroom On badly drained vme)ards the underground ru 
of this species causes nearly as much injur ms thannch r ’ 1 

Phylloxera. 

The Uredineas are, however, bj far th A mo*t inter'** 
blage of the Basidiosporous fungi 'Th»r are par* t 
part The mycelium lives vith n the mtercellc? 
plant Certain hyphae b°ar terminal lbx ra i < 
designated in consequence — CiiLAJirootirr ' 
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are formed within fruit-vessels These \e$scls ire known in their 
simplest manifestation as SPORAt-ciA, but m essential structural 
peculiarities the sporangium bears no external resemblance to the 
toadstool It is a minute sac or bladder that contains one or more 
spores In man) cases the sporangia are so simple in their structure 
that the) hate been mistaken for naked spores Such so called 
spores are sometimes designated PsEi/nosroRts * at other times 
Comma But as alrcad) stated spores are non fertilized germs that 
have the power of growth Acr) much like that in tubers bulbs or 
cuttings, in the higher forms of plant life 

In some fungi the fruit \esscls are d stnbutcd oter certain por 
tion3 of the nycelium (usunll) on the tips of us delicate branches or 
Htpiix), in other cases the sporangia arc closel) packed together into 
variousl) shaped bodies These arc in minj cases built up of what 
might be called perfect!) formed sporangia (known as the Tn Ect or 
Asci Fig s /), and interspersed among these, Impcrfuctl) formed 
sporcless thcc'e designated Ptmrmsrs (/) These bcararcsem 
bhnee to the 6porelc«s tcrttcal cells interspersed among the basuha 
(Fig / , /?) The spores formed w itlnn asci arc sometimes spoken of 
as SroRiotA— a term which in a further paragraph is alsogttcn tn a 
more restricted signification Theca; and paraph) scs thus combine to 
form a Jrfi title structure (often called the Pcmtiieciiu) though stncll) 
Fir a 
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speaking, that terra denotes the vessel within which the theem and para- 
physes are located. Such combined structures bear more than a super- 
ficial resemblance to aggregate fruits, such as the pine apple and the 
fig. The thee® may be said to correspond to the individual fruits and 
the paraphjses to the bracts and floral envelopes that surround these 
and which are imbedded in the united structure of the aggregate 
fruit. Moreover in many such fungi ihe Receptacle* (or structure on 
which the thecce are inserted) might almost be said to be raised up, 
as in the pine-apple, thus carrying the thecae and paraph) ses external 
(or Ectothecal as this condition is designated), or it is formed into a 
conceptacle with the thecas and paraphyses lining its interior (Em. 
dothecal), very much as in the fig The thecasporous fungi have 
usually eight spondia within the individual ascus or closed fruit vessel. 

6 The truffle and the morel are well known thecasporous fungi, 
the former representative of the Endothecze and the latter of the 
Ectothcca*. But there are many others, of minute stature, that arc of 
even greater interest than these edible species Of this nature ma) be 
mentioned the species of Peziza, Sphasna, and Erysiphe. The 
Peziza are often brilliantly coloured , they arc extremely interesting 
from a structural point of view, as ma) be learned from a further para* 
graph The Sphserta may be said to be an extensive genus, many of 
the species of which arc parasitic on insects or on other fungi This 
latter fact has given origin to much ambiguity For example, Sphtcna 
arc repeatedly found parasitic on species of Tuberctilana, so that the 
sporangium of the latter fungus has been taken as an additional mode 
of reproduction possessed by the Sphtcna. The Erysiphe ore 
Mildews that frequently do much damage to certain plants One 
speciesf is a source of constant anxiety to the hop cultivators, as ft de- 
stroys the flowering property of the hops Another forms the mould on 
Cucurbitaccous plants — a blight very frequent in India. According 
to some writers OldlUtn (one of the vine diseases) is now regarded 
as the conidia] stage of a species of Erysiphe (E. Tuckeri). 

7 — But as briefly indicated above (paragraph 
5), naked spores (which in some respects resemble tho*e of ihe Bisi 
diosporous fungi) and simple sporangia as also co^idu (dir cor- 
respond somewhat to the asci of the Thecasporous fungi) arc 
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frequently borne on the extremities of special hjphK designated 
Clin odes. These spore-bcartng hyph-e may be cither free from 
each other (that is to say, dispersed oser the mycelium), or they 
may be more or less aggregated together and sometimes cicn enclosed 
in a conceptacle or Peridium corresponding to the pcnthccmm. 
The definite structure formed by the aggregation of chnodcs is 
designated the Cuhopiuji. For example, in the group of fungal 
organisms formerly referred to the genus ,/Ecidiuni (and some 
of the species of which arc still retained in that genus), a veil 
developed conccptaclc occurs, which is even usiblc to the naked eye 
These conccptaclcs are in popular language designated ** Cluster* 
cups “ In the other phases or conditions of many of these fungi 
(also formerly regarded as distinct genera, vis , Urcdo and Puc* 
Cinia), there is no conccptaclc, but the chnodia (or pustules of Pseudo* 
spores*) occur immediately below the epidermis of the plant on 
which they arc parasitic. In the case of wheat rust, for example, 
the pscudosporcs on reaching maturity are ejected through the nip* 
tured cptdermts. The uredosporcs germinate rap nil) t and gne birth 
to fresh urcdo-pustulcs— thus extending the blight— butthc Fuc- 
cinia pscudosporcs,}: which begin to form as the urcdo actmty de- 
clines (so far as is known and speaking generally), June usually no 
power of germination o n grasses {Conf .with fara. pj 6* yj), but have 
to be earned to a second host, where, on gcrminition, they ultimately 
reproduce the acidial condition Next year the tcidial spores gne 
origin on grasses to a new outburst of rust or the UrcdOphasc of the 
spcctcs. because c! ihttr being iortsed teicr thin the vtcdMfWC* 
and o! their hawng the power of remaining for many rnonihs without 
germinating, the Fuccima pscudosporcs Inxc been designated 

I ELECTOJI OXES 
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S It n cu«tomar> tospcikolthc Mycomycctcs (— ihcBaudios- 
poro j and 'J hccasporous Tungi of the p-ccedinp paragraphs — ) as 
** ih- h gl r r fungi * , to re’egate the PJiycc>niycctcs to the position 
cf -tic lower furgi*, and to regard the Mesomycctes as the 
| Ir'crn'* ’ ary group \\uhthc cxccpuon of tic Pliycomycetes, 
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frequently borne on the extremities of special hyphs designated 
Clin odes These spore-bearing hyph® may be cither free from 
each other (that is to say, dispersed over the mycelium), or they 
maybe more or less aggregated together and sometimes even enclosed 
m a conceptacle or Peridium corresponding to the pentheemm. 
The definite structure formed by the aggregation of chnodes is 
designated the Clxnodium. For example, m the group of fungal 
organisms formerly referred to the genus ^Ecidium (and some 
of the species of which are still retained in that genus), a well 
developed conceptacle occurs, which is even visible to the naked eye 
These conceptacles are in popular language designated “ Cluster- 
cups ” In the other phases or conditions of many of these fungi 
(also formerly regarded as distinct genera, viz , Uredo and Puc- 
cinia), there is no conceptacle, but the chnodia (or pustules of Pseudo- 
spores*) occur immediately below the epidermis of the plant on 
which the) ate parasitic In the case of wheat rust, for example, 
the pseudospores on reaching maturity are ejected through the rup- 
tured epidermis. The uredospores germinate rapidlyf and give birth 
to fresh uredo-pustules— thus extending the blight— but the Puc- 
cinia pscudosporcs.J which begin to form as the uredo activity de- 
clines (so far as is known and speaking generally), have usually no 
power of germination o a grasses {Con/, with para. 45 & 53), but have 
to be earned to a second host, where, on germination, the) ultimately 
reproduce the mcidial condition Next year the tecidial spores give 
origin on grasses to a new outburst of rust or the Uredo phase of the 
species. Because of their being formed later than the uredospores 
and of their having the power of remaining for many months without 
germinating, the Puccima pscudospores have been designated 
Teleutospo^es 


Phycotuycctcfi and ISIcsomycctc 
3 It is customary to speak of the Mycomycetcs (—the Basidios- 
porous and *1 hecasporous Tungiofthe preceding paragraphs— ) as 
** the higher fungi ’ , to relegate the Phyconiycetes to the position 
of “the lower fungi', and to regard the Mesomycetcs as the 
intermediary group With the exception 0! the Phycomycctcs, 

• aretpotr lifcctpwan^ia 

4 Set the remark* p 114 on * ta! ly of urfrjoipor** 
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reproduction m fungi is vextrd and by menus of spores or conulta 
Sexual reproduction, very closely analogous to tint met with among 
certain of the Alga:, is now, however, \cr> generally admitted as 
l&Vmg place among some of the loner fungi This is accomplished 
b) the CosjtCATios and interchange of the contents of two precisely 
similar cells or bj the formation of an OocoMoit and its impregna- 
tion bj the SpEKMATorr-ASJt of a tubular and often pointed Amjieri- 
muM As these peculiarities will be repeated!) discussed in further 
paragraphs, it maj serve a useful purpose to give here \cr> briefly the 
chief characteristics of the three sub classes to which fungi have 
been referred — 

Sub chss I — MYCOMYCETES 

Reproduction asexual b) a limited number of spores cither borne 
on Basidia or produced within Asci Mycelium many celled (Con/ 

Kith pp. j? /p 

Sub-class II — MESOMYCETES 
Reproduction asexual b) means of spores not limned in number 
and often developed in Sporangia or by means of Comdia Mycelium 
many celled {Con/ with pp 26 jo) 

Sub class III — PHYCOMYCETES 
Reproduction both sexual and asexual the former either by Con 
jugation or by the formation of Oospores the latter by unicellular | 

Sporangia that discharge Swarm spores M)cehum unicellular and 
branched {Con/ withpp 16-ij 2123) 

9 IdfC-histOl ics.—Tiom what has thus been said regarding Destruction 
certain groups of fungi, it may have been inferred that in any effort to Fung&Vipests, 
battle with the ravages effected bj fungi it is necessary that the attack 
be directed against them at their weal est stage namely the infancy 
of the plant or, better still its hibernation But to be able to do this it 
becomes necessary that we should thoroughly understand the life 
history of each species To amplify what baa already been said it 
may be as well therefore, to take up a few individual fungi or definite 
fungoid diseases and to illustrate the life histones of these more 
fully than has been possible in the above paragraphs where the 
a tempt has been made to define some of the characteristics of a few 
of the great families or assemblages of fungi as also the principal 
terms emplo)ed m speaking of them 
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to Saprophytic and Parasitic.— Htfoic proceeding 
further, however, there are a few terms that have still to be defined 
tvro of which denominate the very remarkable fungal condition 
(alluded to on page 2) of living either on dead organic matter or 
on hvmg organisms Fungi that live on decomposing animal or vege* 
table substances are known as Saprophytes, a term derived from two 
words meaning to hve on rotten organic materials. Usually such fungi 
never attack living plants , they are the carrion feeders of the Vege- 
table Kingdom and thus discharge an important duty to the higher 
forms of life, by removing much that would otherwise become not 
only offensive but injurious. Occasional!/, however, they may become 
parasitic, and, indeed, the range of forms between the true Saprophyte 
and the fully developed Parasite is so great that it requires very 
considerable skill to determine the one from the other. A leaf or 
portion of leaf may have been killed and subsequently attacked by a 
saprophytic fungus. A parasitic fungus may be living on a leaf and 
as the result of its evisfence bring about the death and destruction of 
the leaf To the uninitiated both fungi may look remarkably alike 
The mycelium of the parasitic fungus is pushed into the structure 
of the plant on which it feeds By an irony not customary in scientific 
terminology, this js spoken of as its “ host.” But let it be noted, fungi 
are, as a rule, remarkablj accurate botanists. Wherever met u ith they 
invariably )ne on the same host or hosts, so that experience hard!) 
justifies the expectation of any serious departure from this rule. 

The ramifications of the spawn within the tissue of the host not 
only dram its life sap, but very frequently effect the complete dc 
struclion of the ports withm which thej hate uninvited taken up their 
abode There arc, however, some fungi that regularly exist during 
one stage of their lives as saprophytes ind become parishes daring 
a further stage Of this nature may be mentioned the "rot" 
Inown as BQtrytis (the saprophytic stage) and Pczlza ( the 
parasitic transformation)— a disease which attacks beans, closer, 
artichokes, roses, bites, etc The lea planters arc hmihsr with the 
fact that if certain trees growing in the tea garden, are killed or cut 
doirn, the tea bushes die within a radius around lb** dead stumps 
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This appears to be due to a viproplntic funms that first lives on the 
dentins roots of the tree t ul which, when thc'c arc used up be- 
comes! pirui eon the roots of the tea and ultimately hill* the bushes 

But it docs not follow that all parasite fungi pro\c destructive 
to thetr hos’s, indeed some ire positively beneficial Some fungi 
pass through ei cry phase of their lues ns the unhidden guests on 
one particular species of host Others as has ahead) been indicated 

(/> £), live during one phase of their lues on one host and during 
a second or even a third, on an altogether different host Some 
fungi thus pass through two or three different stages or phases 
of their lues, m each of which they assume an entirely dif- 
ferent form, so that it fs only by direct experiment that they can ‘ 
be shown to be different stages in the life cycle of one species 
In Gymnosporangium Cunmnghanuanus the fungus In cs' 
on the wild pear (Pyrus Pashia) during one phase of its life 
It there forms bright red patches on the leal c$, but is by no means 
a conspicuons fungus In its further «tage it attacks the Cy press 
(Cupressus torulosa) and becomes then conspicuous indeed In 
damp weather it swells into a gelatinous mass that may sometimes be 
*ccn pouring from the trees in an offensue looking stream (Conf 
with Dr Barclay 6 account in his monograph No 16 below, page So ) 

The various phases of most fungi were until within recent years 
regarded and named as independent species— a fact that accounts 
very largely for the confusion that exists in the literature and termin- 
ology of the subject In other words, many fungi manifest ns 
complete a metamorphosis as exists in the moth, with Us egg, cattcr- 
pillar, cocoon and perfect inject 

u Autcccfsm and Ifctcracfsm*— The rust and mildew 
of wheat barley, oats sorghum and grasses generally, would \ cry 
possibly not bo fully understood if attention were not give to one or 
two other peculiarities of fungal life, which hue still to t c exem- 
plified There are for example, various and often surprising melho Is 
resorted to by fungi in order to spend the interval between one y cm’s 
crop and another These hat e been already Indicated or mthcr !m 
plied by some of the above remarks but by way of concluding this 
chapter they may now be more pointedly exhibited It may tme l ecu 
inferred that certain fungi have their lives sj Ut up ns it were into two 
or more widely distinct phases A fungus tint lives on one hod Is 
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called AuTfficiois* It maj hibernate in autumn on withered por- 
tions of its host, or produce fertilized oospores or deposit dormant 
Hi) celia within seeds or tubers or e\cn mechanical]) entangle its 
spores on the seed coats of corn, but to complete its cjcle, it does 
not require to spend any portion of its life upon a second host In 
some cases (more especiallj in tropical countries) autoccious species 
maj c\en manifest no apparent period of repose They ma> extend 
from leaf to leaf and plant to plant, throughout the )ear, and in the 
case of some crops, it is said, e\en continue their existence m this 
manner backwards and forwards, from the cultivated state to the wild 
plant of their specific host 

Plants that live one phase of their lives on one host and migrate 
in a second or a third phase to another or other hosts, arc termed 
Hetercecious f 

12 JPolymovj)7iism . — The pol) morphism of fungi which 
mi) be spoken of as a consequence of their lives being vcr> often 
split into distinct phases, maj be said to be one of the most remark- 
able facts m the whole field of vegetable life. So completely do they 
change their structural peculiarities that, in the majorit) of instances, 
botanists have described the one phase under a distinct genus from 
that of the other And until these forms were demonstrated as onl) 
different stages in the life history of a single species, there was no 
other alternative but to treat them as independent The result lias 
been that boih the nomenclature and the classification adopted m 
the science of mycolog) have been scnousl) disarranged bj the 
startling discoveries that have been made within recent )cars 
Indeed, it mi) be said that m)Cology is even now onl) in a 
transitionar) condition There is one point of striking difference, 
however, between ihc metamorphism observed in certain annual 
organ sms, or in the changes tint take place from the cmbr)omc 
condition to the perfect nnimal, and the po!) morphism of fungi, 
nr , that each stage or phase in the fungal life mi) be viewed 
as complete in itself It has its own vegetative and reproductive 
E)5tcms It ma)» therefore, continue to grow and perpetuate itself 
for a vcr> considerable period without making the change into its 
n*xl higher condition As a con'cqucncc of this fungal organisms 
tint were placed lo v down in the svstem of classification have had 
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to be promoted, as early stages in the life histones of species that 
had been assigned a much higher position 

The fungi thus manifest wiilnn themselves a truly bewildering 
exemplification of the theory of evolution There are species that 
seem perfect, that is to 'ay, posse's no higher phase, but are identical 
with other forms now known to advance step bj step to higher post 
tions, passing as it were m each transition through groups of fungi 
that occupy permanently these successive stages And there are 
man) facts that would even point (as already indicated) to the 
Fungi as a whole being but parasitic evolutions from the Alga;, 

There is, morcoier, a practical aspect of these transitions that 
must be mentioned Under certain climatic and other influences it 
is now established beyond contradiction that many species possessed 
of the power of pol) morphism and even of heteroecism may remain, to 
all intents and purposes, permanently In one or perhaps two of their 
phases, without completing their life historj by passing into the third 
which they would do under other circumstances 

13 Hibernation.— Reproduction by means of spores may be 
said to manifest certain conditions of hibernation The autumn 
spores (tel eutosp ores) of wheat rust for example hibernate, in Europe 
during the winter months {Con/ with pp 4 3 44) The remaining 
portion of the interval between the one season s wheat crop and that 
succeeding, is occupied by thchctercccism of passing to the barberry 
A still more highly organised condition is that met with in the pro 
duction of resting spores {see page 22) by which the fungus (as in 
the higher forms of plant life) spends several months m the condi 
non of a seed 

The period of rest resulting from the production of spores may, 
however, be regarded as only indirectly a manifestation of hiberna- 
tion But there are other contrivances that mav be spoken of as 
adaptations in the life of the creature with the direct object of hiberna 
don For example, portions of the mycelium are often relegated to 
a latent state within the texture of seeds stems, roots, tubers, or other 
perennial structures of the host In this condition they survive dur- 
ing the winter months or period of non-acimiy In a passage from 
The Agricultural Ledger quoted below {pp 23-2$), UwiH be found 
that this is the case with the potato-disease After having destroyed 
the stems and lea'cs of its host and extended devastation around by 
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called Avriraois* h may hibernate in anturno on mih*rcd 
lionft of ft? host, or produce fertilized oospores Qr depo it d 
myC'lfa within sc^ds or tubers or even mechanically en*a 
f pores on the sccd-coats of corn, but to complete its c\c 
not require to spend any portion of its life upon a second 
fame cases (more especially in uopical countries) auta.c 
may even manifest no apparent period of repose Thcv 
from leaf to leaf and plant to plant, throughout ihe )c r 
Ci«<* of some crops, it is said, even continue their e\ 
manner backwards and forwards, from the cultivated * 
plant of their specific host. 

Flams that live one phase of their lives on one 1 
in a second or a third phase to another or other 1 
IIftkru CIOUS t 

is Polymorph fam * — The polymorphic 
may lie spol on of as a consequence of their hv 
split Into distinct phases, may be said to be one ' 
nblc facts fn the whole field of vegetable life. S 
change their *>tructural peculiarities that, in t! c 
botavnMs have described the one phi'c undu 
tint of the other And until these forms \ e 
difkriM stages m the hfc-lustory of a sin 1 
other alternative but to treat them as ind j 
luui that both the nomenclature and th 
the science of mycology have been *? r 
Mulling discoveries that have been n 
linked, it may be said that mvco!o 0 \ 
trvnMltotury condition There is on ; 
however, between ibe mcUtnorphi m i' 
organisms, or in the changes that ( ’ , 

con bljon to the perfect anim-d, an ! ti 
its, that each stage or jhi'-'* in ti 
as complete in i s~W It Ins i!>- o n v 
si stems It may, therefore co i t 
ii r a verv co lsidcrabk p ml i’ 
n<*xt bi-licr condit on \s a c ] 
tint v-erc placed Io »’o\ i in t l 
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bodies, nrc the toad<tools orniher puff-balls— (lie Sporangia (//y. y n * 
tf > ) of ibis particular group of fungi They burst when ripe and ills- 1 M0Ut * D 
tribute a large number of spores Each of these in the course of a few 
hours produces a new net-work of spawn, and m a day or two a vp ‘ 0 j t u, * 7t 
coating of sporangia The mycelium ramifies over the surface and 
through the substance of the decaying matter, sucking up the while 
the food it requires to enable it to grow and to accomplish the final 
object of its life— the production of a new crop of spores 

Theallnnce of Zygomycetes arc, however, moulds that possess 
a sexual reproduction by means of the conjugation of the extremities 
offrcchjphic The hard rounded reproductive sced-hhe body so 
formed is called a Zygospore. Other forms of Mould belong to the 
alliance of Ascomycctcs. They have a septate mjcelium and 
do not form sexual germs Of this nature maj be mentioned the 
Blue Moulds that form on jam, stale bread, leather, etc, such as 
Aspergillus, Penicilhum and Eurotium. 

11.— RUST and MILDEW on LINSEED. 

19 By way of illustrating the peculiarities of a parasitic fungus rust 
which, so far as is known, lives on one hostonlj, attention may be linsleo 

given to the subject of rust and mildew in Linseed This is known 
to the botanist as Melampsora Lint. Dr Barclay's remarks re- ut,,loa 
g3rdmg this genus should be consulted, as they die very instructive 
In the Central Provinces and Berar the rust usually appears 
about the middle of November, and by December, in bad seasons, 
whole expanses of country may sometimes be seen literally red 
with this rust * Under these conditions the crop is utterly ruined , 
it fails to ripen its fruits, or does so in such a manner as to be 
scarcely worth the trouble and expense of being harvested In the 
early part of the season this rust appears as bright orange coloured 
pustules, on the leaves and stems , in time these coalesce into large 
I atches The j then look not unlike the pustules of rusted wheat {Fig 
//, page if), only that in linseed the fungoid patches are even more 
yellow than m wheat and form large coalescent blotches on the leaves, 
stems, and even fruits The whole plant is thus sometimes literally 
covered with spores In this stage the fungus was until very recentl) 
regarded as a species of Lecythea. Under the microscope these 

• See Dr Barclay's remarks regarding the opinion that it communicates rust to 
wheat, page 9S. I 
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The remarks brought into this chapter are intended mainly to con- 
stitute certain nuclei around which it may in future be possible to 
build up fuller and more accurate accounts of the Fungoid Diseases 
of the Indian Crops. 

I.— -MOULD. 

18. Mould (Mucor, — the ZYGOMYCETES).— The silky 
gray mould that forms on animal excreta, etc., will be seen to resem- 
ble a piece of veUet. Below the much-branched non-septate myce- 
lium (Fig. 3 myi)* corresponds to the woven fabric, and rising- from 
the surface of this will be seen (if examined by a lens) a pile of erect 
hairs or clinodes(p. y), each ending in a globular head. These globular 
FlO. 3. 
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spores are seen to be small globose bodies The/ arc found to 
germinate rapidly and thus to extend the rust on the linseed crop m 
an exactly similar way to the uredospores of the Puccima on wheat 
One of the spores of Melampsora, »n the early stage, will be seen on 
Plate I, figure 4 (u) ( page 134), while (l>) shows a ver) different looh- 
mg structure that has now been identified as a band of the teleuto- 
spoious germs of this species The latter are dark coloured, ate formed 
towards the end of the season, and mi) survive on the withered 
leaves or fragments of leaves, left on the soil, for one or two )ears 
If blown or otherwise convejed neat jear to the fresh linseed crop, 
the winter spores (as they are called in Europe) germinate and 

1 produce once more the destructive rust This Melampsora is 
therefore, so far as is known, a fungus that lives the two phases of its 
, We on one host, utz , Unseed* Dc* Barclay ( Journal of Botany , Vol. 
28, p 2$7) makes the following remark regarding this disease 
“ The fungus on Linum (Alsi) is apparently extremely common 
over large areas of the plains It is often so closely concurrent with 
rust on wheal and barley, that the uredo stage on Linum has often 
been supposed to be the cause of the rust on wheat This suppose 
tion, however, cannot be entertained with our present knowledge” 
zo But I ma) here mention an observation made by me, during a 
recent exploration m Assam There is practicall} no hnsced grown in 
that province (except a little in the Surma Valley), and thus no extensive 
hnsced cultivation nearer perhaps than 600 or 700 miles* While in 
' Sibsagir district and on the 7th of April, howcv cr, I came across some 

1 half a dozen plants of hnsced badly affected «uh the Uredo pustules of 

1 Melampsora. I learned from the tea planter, with whom I was then 
in conversation, that he had imported from Calcutta a few miunds of 
lm ced Tor the purpose of feeding his horses, and that the spot on 
which I picked up the diseased hnsced plants was that on which his 
horses were regular!) brought to be fed The seedlings, he remarked, 
had doubtless sprang from a few seeds that had fallen on the ground, 
i Thu would seem to show that either very minute particles of the 

leaves, bearing the tclcutosporcs,* had been mixed with the seeds, 
or that in some waj not hitherto discoicfed b> mjcologfst*, the 
seeds had carded within or upon themselves the germs that r a 'e 
origin to the rust It is hardly possible to believe that some half a 


j • V»V <H cm rrta n ll at tjr fo» t«o o* Ih'fc >«»•» 
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dozen seedlings growing in the heart of a great tea district could 
ha\o become Infected b) telcutospores earned by wind for hundreds 
of miles In fact it may be doubted whether the tcleutospores of 
this fungus arc ever earned *cr> far by wind, except in the form of 
dried and withered fragments oflcaves, but these need not, of course, 
be larger than particles of dust It is also possible that the linseed 
fruit \essc!s (or fragments of these) bearing teleutospores get mixed 
up with the seed sown for tbe new crop. 

It raaj perhaps have been observed that in the instance mentioned, , 
the hypothesis of wind infection is seriousl) upset by the dates of occur - 1 
rcncc. The linseed rust in its uredo stage begins on the field crops of 
India in November and December*, the uredo rusted plants were 
found in Assam in April. We have, moreover, to assume that the teleut- 
osporcs were wafted by breezes that blew from Bengal to Assam during 
January to March, before we can accept the theorj of wind inoculation 
of the seedlings mentioned In India, as a whole, linseed may be said 
to be sown in October and reaped in February and March, and during 
the latter months it is nearly always in its teleutosporic condition 

ai As having a further bearing on the subject of the infection of 
linseed, another somewhat curious case may be mentioned In the 
Agricultural Gazette of New South Wales (Vo/ a, p 157), it is stated 
that " of two samples of linseed, the one Calcutta and the other New 
Zealand, sent by the Department to Mr. Cfouf, of Brungle, one — the 
Calcutta— is reported to have become seriously affected with a red 
fungoid growth A specimen of the diseased plant has been received 
from Mr Clout for investigation, and the Pathologist reports that 
little is at present known of the disease ” “ The disease is caused 
by Melampsora Lmi.” 

From this it might perhaps be inferred that the disease in ques- 
tion had not been previously found in New South Wales and that it 
appeared spontaneously on the crop raised from Calcutta seed At 
all events I do not find mention of Melampsora Ltm in any of 
the other elaborate and valuable papers that have appeared on the 
subject of the fungoid diseases of the crops of Australia 


FUNGI. 


RUST 

on 

LINSEED. 

Wind carried 
spores 
Conf 

pr. Cl, OS, 


22. Practical Considerations and Experiments,— ZosstSj **a 

Whatever may be the scientific explanation of the observations made p W ' 
above, it would seem desirable that experiments should be conducted 

• See Dr Barclay's observation, pp 100,114 
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dozen seedlings growing m the heart of a great tea district could 
have become infected by teleutospores earned by wind for hundreds 
of miles In fact it may be doubted whether the teleutospores of 
this fungus are ever earned very far b; wind, except in the form of 
dried and withered fragments of leaves, but these need not, of course, 
be larger than particles of dust It is also possible that the linseed 
fruit vessels (or fragments of these) beanng teleutospores get mixed 
up with the seed sown for the new crop 

It may perhaps have been observed that in the instance mentioned, 
the hypothesis of wind infection is serious!; upset by the dates of occur j 
rence Thehnseed rust in us uredo stage begins on the field crops of i 
India in November and December*, ihe uredo rusted plants were, 
found in Assam in April We have, moreover, to assume that the teleiJt- , 
ospores were wafted by breezes that blew from Bengal to Assam during 
January to March, before we can accept the tbeorj of wind inoculation , 
of the seedlings mentioned In India, as a whole, linseed may be said | 
to be sown in October and reaped in February and March, and during | 
the latter months it is nearly always m its teleutosponc condition 

2 1 As having a further beanng on the subject of the infection of 
linseed, another somewhat curious case may be mentioned In the 
Agricultural Gazette of New South Wales (Vol a p ryj), it is stated 
that “of two samples of linseed, the one Calcutta and the other New 
Zealand, sent by the Department to Mr Clout, of BrungJe, one— the 
Calcutta— is reported to have become seriouslj affected with a red 
fungoid growth A specimen of the diseased plant has been received 
from Mr Clout for investigation, and the Pathologist reports that 
little is at present known of the disease " “ The disease is caused 
by Melampsora Lint,” 

From this it might perhaps be inferred that the disease in ques- 
tion had not been previous!) found m New South Wales and that il 
appeared spontaneously on the crop ratsed from Calcutta seed At 
all events I do not find mention of Melampsora Ltnl in anj of 
the other elaborate and valuable papers that have appeared on the 
subject of the fungoid diseases of the crops of Australis 
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22, Practical Considci at Ions and 1 'xjicrl mcnis . — 
Whatever may be the scientific explanation of the observations made 
above, it would seem desirable that experiments should be conducted j 


• See Dr Barclay's obsemt*cm, pp joo, 114 
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with the view of ascertaining; if immunty from the disease could be 
secured by washing the seed in hut water or bj picMrog ji in sul- 
phate 0/ copper Experimental farms might, for example, sow a plot 
0/ Und wtft /inseed, and to make sure that it would be as batty 
landed with the rust as possible the plants might be inocuhted by 
placing diseased finseccf seedlings gathered from other fields, all 
through the pfot The following year ordinary seed might then be 
Sown, in Order to ascertain the extent to which the disease seemed to 
Survjie in the held or on withered portions of last ) ear s leaves The 
seed obtained from the disexsed crop might, at the same time be 
treated m two ways One half washed thoroughly in hot water for, 
say, five minutes and the other half pickled in sulphate of copper 
These prepared batches of seed might then be sown on plots of land 
as remote from each other and from the old diseased field as possible, 
the results should be carefully recorded But these experiments in 
dressing or rather cleaning seed might have to be tried for a few 
yjata before definite conclusions could be drawn 

The life'history of the fungus would stem, however, to show very 
conclusively that one step towards its eradication might be urged on 
the consideration of the cultivators with ever> certainty of good rc* 
suits, namely, that as soon as the crop is reaped and the seed sept- 
rated from the twigs, every fragment of the stents, leaves , elc , os the 
geld and (hi dust on the threshing floor should he lumtd If to 
the tdvanwgcs of these precautions it can be shown that good would 
resuft from dressing next year s seed b) washing in hot water, reforms 
that might mean a saving annually to the country of hundreds of 
thousands of pounds would be effected with the expenditure of 
only a ver) little extra labour on the cultivators 

III —RUST on MUSTARD and RAPE 
It ccauld seem thn Ibe rust on these crops, nluch In India 
often occasion vetybwy losses to the culm mors ■« also a species oi 
MelampsoTS Tins point has rot h tractor beenser) tatrsftetonCy 
made out so tl at all lhat can he said as to its eradication is lhai 
the experiments recommended for rust in linseed mghl Mil) "ell 
be tried in tins case as util. 

IV -RUST on PULSES. 

I u The Uromyces ma, be described as a gioop °1 P lras 11 c 
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fungi very closely allied to Puccinla in which th£ tclcutospores arc 
reduced to a single cell and arc globular bodies that differ only very 
slightly from their urcdosporcs The rust of Gram , Ciceranetmum, 
and of Khrtari, Lathyrus satlvus, arc species of Uromyces— 
Plate I, fig $ and 6 . (For another disease of pulses see p 26) 

It will, however, be seen from the remarks offered on this 
subject by Or. Barclay (fi /jo) that the tectdial stage of these 
fungi has not as jet been discovered in India His remarks arc " at 
the same time no /Ecidium on any species of Euphorbia is yet 
known in the plains of India, though such might befound on search " 
It is curious, therefore, that as in wheat rust so with that of the 
pubes we know at present but one half the life history of these rusts 
But Uromyces occur on other crops besides the pulses, the best 
known perhaps being rust on Beet root 

Beet Rust — Consult the Report of the Commissionerof Agricul- 
ture, United States, 1887, pp 350353, also Jour Board Ago., 
London, Dec 1894 pp 203-205 For an account of other forms see 
Tracj and Earle, Mississippi Exp Station Bulletin No 34 of 1895, 
PP. 81.3 

V.— MILDEW la the POTATO, VINE, POPPY, etc. 

25 — Mildew (as seen in the Sub-class PHYCOMYCETES such 
as Peronospora, Phytophthora, and Pythium) 

The sporangia of these parasites are very generally called 
Comdia, a name that denotes the dust like substance that will be 
imparted to the hand on touching the patches of velvet formed bj 
such fungi The comdia, not the spores separate from the tufted 
hairs on which they are borne On germination, instead of produc- 
ing the mycelium, they burst and discharge a dozen or so of minute 
rounded bodies (which correspond to the spores of mould), but these, 
under the microscope, are seen to be very active little creatures that 
move about with considerable rapidity, owing to the vibrations of 
two hairs or Cilia located at one extremity On this account they 
are known as Zoospores , they are almost identical in shape with the 
zoospores or swarm spores of Alga; In popular language the term 
“spores' is given to the dust particles of these parasitic fungi, butm 
reality, as will now be understood, they are sporangia tlrat give birth 
to zoospores On these so called spores separating from the parent, 

F. 725 


FUNGI 


II 

RUST 


MILDEW 

on 

POTATOES 


CHI* 
Zoospore 
Conf iellh 
PP H,~i. 




20 


The Agricultural 


FUNGI. 


Commoner Ru$t9 and Mildews 


with the view of ascertaining if immunity from the disease could be 
secured by washing the seed m hot water or b) pickling it in sul- 
phate of copper Experimental farms might, for example, sow a plot 
of land with linseed, and to make sure that it would be as badly 
invaded with the rust as possible the plants might be inoculated by 
placing diseased linseed seedlings gathered from other fields, all 
through the plot The following year ordinary seed might then be 
sown, m order to ascertain the extent to which the disease seemed to 
survive in the field or on withered portions of last year’s leaves The 
seed obtained from the diseased crop might, at the same time, be 
treated in two ways One half washed thoroughly in hot water for, 
say, fiv e minutes, and the other half pickled in sulphate of copper 
These prepared batches of seed might then be sown on plots of land 
as remote from each other and from the old diseased field as possible, 
the results should be carefully recorded But these experiments in 
dressing or rathef cleaning seed might have to be tried for a few 
years before definite conclusions could be drawn 

The life-history of the fungus would seem, however, to show very 
conclusively that one step towards its eradication might be urged on 
the consideration of the cultivators with every certainty of good re- 
sults, namely, that as soon as the crop is reaped and the seed sepa- 
rated from the twigs, every fragment of the stems, leaves, etc , on e 
field and the dust, on the threshing fioor should be burned to 
the advantages of these precautions it can be shown that good would 
result from dressing next j ear s seed bj "txhing ■» hot '™ c '’ rc 
that m.ghtmean x sxvmg annually to the country of Wrcfe c 
thousands of pounds mould be effected tv.,1. the expend, lure of 
only a very little extra labour on the cultivators 

III —RUST on MUSTARD and RAPE 
X 3 It n.uld seem Hnt the rust on these crepe Kuchin htt 
often occnsmn very heft, losses ,0 the co1.tva.or, .. also a *•«>* 
Mclampsora. Tins po.m has not, however, been t ct) Mtisfacto 'y 
made Tea L aft that «n be sa.d as to t.s era, mot, on . - > 
the experiments recommended for rasun hnsecd ought 

be tried in this case as well. 

IV — RUST on PULSES. 
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fungi very closely allied to Fuccima in which th£ teleutospotes ate 
reduced to a single cell and are globular bodies that differ Only very 
slightly from their uredospores The rust of Gram, Cicer arietinum, 
and of Khnarx, Lathyrus satiVus, 3re species of CJromyces — 
Plate I, fig. 5 and 6. (For another disease of pulses see p. 26.) 

It will, however, be seen from the remarks offered on this 
subject by Dr. Barclay (p 130) that the tecidial stage of these 
fungi has not as jet been discovered m Indi3 His remarks are “at 
the same time no j$icjdium on any species of Euphorbia is yet 
known in the plains of India, though such might befound on search." 
It is curious, therefore, that as in wheat rust so with that of the 
pulses we know at present but one half the hfe*bistory of these rusts. 

But Uromyces occur on other crops besides the pulses, the best 
known perhaps being rust on Beet root 

Beet Rust — Consult the Report of the Commissioner of Agricul- 
ture, United States, 1887 , pp. 350-35$; also Jour. Board Ago, 
London, Dec. 1894, pp 203-205. For an account of other forms see 
Tracy and Earle, Mississippi Exp Station Bulletin No. 34 of 1895, 
pp. 81-3. 
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25.— Mildew (as seen in the Sub-class pHYCOMYCETES such potatoes. 
as Peronospora, Pbytophthora, and Pythium). 


The sporangia of these parasites are very generally called 
Coni dm, a name that denotes the dust-ltfcc substance that will be 
imparted to the hand on touching the patches of velvet formed by 
such fungi. The conidia, not the spores, separate from the tufted 
hairs on which they are borne On germination, instead of produc- 
ing the mjeehum, they burst and discharge a dozen or so of minute 
rounded bodies (whichcorrespond to the spores of mould), but these, 
under the microscope, are seen to be very active little creatures that 
move about with considerable rapiditj, owing to the vibrations of 
two hairs or Cilia located at one extremity. On this account they 
are known as Zoospores ; they are almost identical in shape wnh the j 
zoospores or swarm-spores of Alga: In popular language the term I 
“spores” is given to the dust particles of these parasitic fungi, butm 
reality, as will now be understood, they arc sporangia that give birth 
to zoospores. On these so-called spores separating from the parent, 
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with the wew of ascertaining if immunity from the disease could be 
secured b) washing the seed in hot water or b) pickling it in sul- 
phate of copper Experimental farms might, for example, sow a plot 
of land with linseed, and to make sure that it Mould be as bad!) 
invaded with the rust as possible, the plants might be inoculated by 
placing diseased linseed seedlings, gathered from other fields, all 
through the plot The following year ordinary seed might then be 
sown, m order to ascertain the extent to which the disease seemed to 
survive in the field or on withered portions of last year s leaves The 
seed obtained from the diseased crop might, at the same Umc, be 
treated mtwo wajs One half washed thoroughly in hot water for, 
say, five minutes, and the other half pickled in sulphate of copper 
These prepared batches of seed might then be sown on plots of land 
as remote from each other and from the old diseased field as possible, 
the results should be carefull) recorded But these experiments in 
dressing or rather cleaning seed might have to be tried for a few 
jears before definite conclusions could be drawn 

The hfe-histor) of the fungus would seem, however, to show very 
conclusivelj that one step towards its eradication might be urged on 
the consideration of the cultivators with every certainty of good re- 
sults, namely, that as soon as the crop is reaped and the seed sepa- 
rated from the twigs, every fragment of the stems, leaves, etc , on the 
field and the dust, on the threshing floor should he burned If to 
the advantages of these precautions it can be shown that good would 
result from dressing next ) ear s seed bj washing m hot water, reforms 
that might mean a saving annually to the countr) of hundreds of 
thousands of pounds would be effected with the expenditure of 
only o verj little extra labour on the cultivators 


RUST 

MUSTARD 


III —RUST on MUSTARD and RAPE 
23 It would seem that the rust on these crops, which in India 
often occasion verj heavj losses to the cultivators is also a species of 
Melampsora. This point has not, however, been ver) satisfactory 
made out so that all that can be said as to Us eradication is that 
the experiments recommended for rust in linseed might falrl) well 
he tried in this case as well. 
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fungi \crj closely allied to Puccima in which \bl telculospores are 
reduced to a single cell and are globular bodies that differ only very 
slightly from their nredospores The rust of Gram Cicer anetmum, 
and of A Arran Lathyrus salt vus, arc species of Uromyces— 
Plate I, fig 5 and 6. (for another disease of pulses see p 26 ) 

It mil, however, be seen from the remarks offered on this 
subject by Dr. Barclay (p 130) that the recidial stage of these 
fungi has not as >ct been discovered m India His remarks are “ at 
the same time no AEcidmm on any species of Euphorbia is yet 
known in the plains of India, though such might be found on search 
It is curious therefore, that as >n wheat rust so with that of the 
pulses we know at present but one half the life history of these rusts | 
But Uromyces occur on other crops besides the pulses, the best ; 
known perhaps being rust on Beet root 

Beet Rust — Consult the Report of the Commissioner of Agncul 
ture. United States, 1887, pp 350353, also Jour Board Agri, 
London, Dec 1894 pp 203205 For an account of oth-r forms see 
Tracy and Earle Mississippi Exp Station Bulletin No 34 of 1895, 
PP S>-3 
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V — MILDEW fa the POTATO, VINE, POPPY, etc. mildew 

} on 

25 —Mildew (as seen in the Sub class PHYCOMYCETES such potatoes 
as Peronospora, Phytophthora, and Pythium) 


The sporangia of these parasites are very generally called 
Conidia, a name that denotes the dust like substance that will be 
imparled to the hand on touching the patches of velvet formed by 
such fungi The conidia, not the spores separate from the tufted 
hairs on which they are borne On germination, instead of produc- 
ing the mycelium they burst and discharge a dozen or so of minute 
rounded bodies (which correspond to the spores of mould), but these, 
under the microscope axe seen to be very active little creatures that 
move about with considerable rapidity, owing to the vibrations of 
two hairs or Cilia located at one extremity On this account they 
are known as Zoospores , they are almost identical m shape with the 
zoospores or swarm spores of Alga; In popular language the term 
“spores” is given to the dust particles of these parasitic fungi but in 
reality, as will now be understood they are sporangia that give birth 
to zoospores On these so called spores separating from the parent 
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v-nth the view of ascertaining if immunity from the disease could be 
secured by washing the Seed in hot water or b) pickling it m sul- 
phate of copper Experimental farms might, for example, sow a plot 
of land with linseed, and to make sure that it would be as badly 
invaded With the rust is possible the plants might be inoculated by 
placing disea e ed linseed seedlings gathered from other fields, all 
through the plot The following year ordinary seed might then be 
sown, in order to ascertain the extent to which the disease seemed to 
Survive m the field or on withered portions of last year s lea\es The 
seed obtained from the diseased crop might, it the same time be 
treated in two ways One half washed thoroughly in hot water for, 
say, five minutes, and the other half pickled in sulphate of copper 
These prepared batches of seed might then be sown on plots of land 
as remote from each other and from the old discard field as possible, 
the results should be careful!} recorded But these experiments in 
dressing or rather cleaning seed might have to be tried for a few 
years before definite conclusions could be draw n 

The life-hvstorj of the fungus would seem, however, to show\cry 
conclusive!) that one step towards its eradication might be urged on 
the consideration of the cultivators with ever) certainty of good re* 
suits, name!), that as soon as the crop is reaped and the seed sepa- 
rated from the twigs every fragment of the stems, leaves, etc , on the 
field and the dust, on the threshing floor should he burned If to 
the advantages of these precautions it can be shown that good would 
result from dressing next year s seed bj washing in hot water, reforms 
that might mean a saving annually to the country of hundreds of 
thousands of pounds would be effected vviih the expenditure of 
only a ver) hide extra labour on the cultivators 


RUST 
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III —RUST on MUSTARD nod RAPE 
23 It would seem that the rust on these crops, which in India 
often occasion verj heavy losses to the cultivators is also a species of 
Melampsora 1 bis point has not however, been ver) satisfactory 
made out so that all that can be said as to its eradication is On* 
the experiments recommended for rust in Irnsced might fold) well 
be tried m this case as well. 
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24 The Uromyces maj be described as a group of paras tic 
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fungi very closely allied to Puccima in which th£ teleutospores are 
reduced to a single cell and are globular bodies that differ only very 
sligbtlyfrom their uredospores The rust of Gram, Ciceranetmum, 
and of Khetari, Lathyrus sativus, are species of Uromyces— 
Plate I, fig 5 and 6. (For another disease of pulses see p 26 ) 

It will, however, be seen from the remarks offered on (his 
subject by Dr. Barclay (J> /yo) that the aiodial stage of these 
fungi has not as jet been discovered in India Hfs remarks arc “ at 
the same time no ./Ectdtum on any species of Euphorbia is yet 
known in the plains of India, though such might be found on search " 
It is curious, therefore, that as in wheat rust so with that of the 
pulses we know at present but one half the life history of these rusts 
But Uromyces occur on other crops besides the pulses, the best 
known perhaps being rust on Beet root 

Beet Rust — Consult the Report of the Commissionerof Agricnl* 
ture, United States, 1887, pp 350353, also Jour Board Agri., 
London, Dec 1894, pp 203*205 For an account of other forms see 
Tracy and Larlc, Mississippi Exp Station Bulletin No 34 of 1895, 
PP 81-3 

V —MILDEW In the POTATO, VINE, POPPY, etc. 

25 —Mildew (as seen in the Sub class PHYCOMYCETES such 
as Peronospora, Pbytopbthora, and Pytbium) 

The sporangia of these parasites are very generally called 
Comma, a name that denotes the dust like substance that will be 
imparted to the hand on touching the patches of velvet formed by 
such fungi The comdia, not the spores, separate from the tufted 
hairs on which they arc borne On germination, instead of produc- ; 
ing the mycelium, they burst and discharge a dozen or so of minute j 
rounded bodies (which correspond to the spores of mould), but these, j 
under the microscope, are seen to be very active little creatures that 
move about with considerable rapidity, owing to the vibrations of 
two hairs or Cilia located at one extremity On this account they 
are known as Zoosroats , they are almost identical in shape with the 
zoospores or swarm spores of Alga; In popular language the tern 
“spores’ is given to the dust particles of these para* tic fungi, but in 
realitj, as will now be understood, they are rporangu that gne b.rth 
to zoospores On these so -called spores separating from the parent 
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they mSj be blown by the wind, catned by insects, by water, or by 
other such agencies, but a certain percentage are sure to be brought 
into contact with p’ants of the kind required for their .growth The 
comdia adhere, burst, the zoospores escape and move about over 
the surface of the host for a tune until they find a favourable post 
tioa (or the production of their vegetative structures They become 
fixed, germinate, and the delicate thread like points of their elon^at 
mg Hyph 2E (the branches of the tubular non septate mycelium) 
either penetrate the epidermis of the host or find an entrance by the 
breathing mouths (the Stomata*) of its leaves 

2(j Resting- Spot CS , — Among the methods of reproduction 
met with in this assemblage of fungi may be mentioned the forma- 
tion of Oospores f These might not incorrectly be described ns 
fertilized spores or seeds They arc often spoken of as Re&ltng- 
Spores because they have the power of remaining throughout the 
winter months, »n the sod or on the decaying portions of their former 
hosts A brief account of oospores will be found m the passage 
quoted below from The Agricultural Ledger (AV -f oj *893), 
but then: formation can be most readily studied in the fungus 
PythiUnwthe parasite that causes the * damping off in seedlings of 
cress l( a tfjing seedling be put into a glass of water fora few 
days, it will be seen that some of the hyph-c form globular swellings 
at then extremities Under the microscope the cell contents ol these 
swellings may be observed to separate from the cell wall and to 
become consolidated into a round mass It may also happen that the 
observer ma) be fortunate enough to witness another hypbx elongate 
into a point approach the globular structure and finally penetrate 
through its cell wall The (Spcrmalophsmic) contents of the pent 
ttatmg hyptve may then be seen to pass Into the globular enlarge- 
ment (which is designated the Oocoviom), and shortly after the 
united contents may be noticed to become consolidated and sur- 
rounded by a thick tough coal On ns escape from the oogonium 
the seed like body so formed Is called the Oosro«— • \ fepxo luciive 
germ that In some c a*cs may sprout even alter lining b«n !n\U 
gtounl for a very consi fenbte jcnol 'ay, for one or two years 
\\ hen it germinates t! e cz» spore may give rue M once to a new 
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plant (eg. Peronospora, Pythium, etc ) or it may produce swarm- 
spores (f g. Cystopus). The formation of the oospore, u will be 
seen, is thus closely analogous to the fertilisation of the ovule by 
means of pollen grams. The globularly swollen oogonium is the 
female, and the elongated and pointed hyp ha, the Aktuzudhjxs or male 
element in the fertilisation, although spermatozoids are not formed, > 
F*. 4 . \ 



Peftilmtion of (tie Ootpore in Pit hi am— I 

a Granuljr ifotopUsm in »he Oceomum foiled off tut® * h»fl, th* peaetraUrr 
h/pha (*) Of poll ncxiiurn «eo J.ng in it* fettHtnag t«be i 
b oh 4 e. Further «Ucc*. the contenta of (») ha»me oe*r!/ all fjwl e*+r lata the 
»ound«J off (Xnpore. | 

<f. Oospore fully fertiliaed and aurnfuaded by iti owu Ce3-**t. J 

(After M*r*ti*inv*rdJ I 

27. It will now be readilj understood that the exigence 0 1 an j 
oospore scry grcaily complicates the diCcu’fy tn eradication cl j 
many fungi, but in a great number of the more dargeroa* bbp Vv », 1 
oospores arc cither not formed or hate pot a* jc t been detect'd At j 
the same time it must be admired that there are jheromera cen-^ 
ncctetJ with rust and mildew in wheat, fc' cxanj'e, t'-it wc?:M 
instantly meet with solution were the difcoiery made tf tV fui*'£ct j 
of some such resting or lubema'mg ipe'-e to that |c«? iStt'V 'I- 

2S. Potato —Hating the* Ire** C »rc«-d cf ( 

the more f'riltng peers’ anne* of the aiytalla** c'U.-p t-ltt C "i - 
deration, it may now be as wc 1 ! to reprat is ll » l’ 4 <c * fc *" rx»»’”e» ) 
from a lonvtr cl Tie /-e-^rr, jo nJ ch ib-jTs-i*' m t‘ tl< ( 
potato <lisca < c ha»c been specu’V cc~* Jerri 

Kr. Chtrte* Whltcbeii pi»rs tn a p*pee u-a-d l? t*e I-*-'.! *1 Apv 
rti’iurr, ImJ'n.ap’S ir«tnet *e I t *«: i'd £r*r t * »r *>”^'1 1 ‘ 1 
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they may be blown by the wind, earned by insects, by water, or by 
other such agencies, but a certain percentage are sure to be brought 
into contact with p r ants of the kind required for their growth The 
conicha adhere, burst, the zoospores escape and move about o\er 
the surface of the host for a tune until they find a favourable posi- 
tion for the production of their vegetative structures They become 
fixed, germinate, and the delicate thread like points of their elongat- 
ing Hypiue (the branches of the tubular non septate mycelium) 
either penetrate the epidermis of the host or find an entrance by the 
breathing mouths (the Stomata*) of ns leaves 
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26 llcstin(J~Spo) cs. — Among the methods of reproduction 
met with in this assemblage of fungi may be mentioned the forma- 
tion of Oospores f These might not incorrectly be described as 
fertilized spores or seeds They are often spoken of as “ Resting- 
Sporcs,’ because the} have the power of remaining throughout the 
winter months, in the soil or on the decajing portions of their former 
hosts A brief account of oospores will be found in the passage 
quoted below from The Agricultural Ledger 4 of iSpj), 
but their formation can be most readily studied in the fungus 
pythium— the parasite that causes the “ damping oil ’ in seedlings of 
cress If adj mg seedling be put into a glass of water fora few 
days, it will be seen that some of the hypht; form globular swellings 
at their extremities Under the microscope the cell contents of these 
swellings may be observed to separate from the cell wall and to 
become consolidated into a round mass It may also happen that the 
observer may be fortunate enough to witness another hyphre elongate 
into a point, approach the globular structure and Gnally penetrate 
through its cell wall The (Spcrmatoplasmic) contents of the pcnc 
listing hyplvc may then be seen to pass into the globular enlarge- 
ment (which is designated the Oogonium), and shortly after the 
united contents may be noticed to become consolidated ami sur- 
rounded by a thick tough coat On its escape from the oogonium 
the seed like body so formed Is called the OosroRr— a reproducing 
germ that tn some ca<cs may sprout cien after having been in tie 
ground for a very consi Jenble period siv, for one or two years 
V* hen n gemmates the cg„ <porc may give rise at once to a new 
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Third— -The care/ul atoidance of diseased seed-potatoes. 

Fmallj il mp be end the report she™ (hut by (be obsen nice of lh c 
second and third recommendations, pretention might be tooted tor l 
more effective than the cure briefly alluded to under the first cons,! 
aeration * 


30 Chief Fungoid Diseases of this assemblage aad Publications that 
may be consulted — 

Potato Diseases —Report on Experiments on Prevention an ] Cu re 0/ Potato Dts 
ease by Charles Whitehead, Es q,?our, Royal Agn Soc , England, Vat ///, 
Senes, 1892), pp 76/ 77/, Woburn Experiments on Potato Disease Dr J A Voolcker 
t * >PP 771 783, Rational Potato Cure, by Charles Whitehead, l c ,Vol IV, 1893 
PP 4 064U Report at the Commissioner of Agriculture, Un ted Stales, /SSc,p 
83,1 c iSSS, pp i2r 124 t c 1S67, pp 331-332,/ c isSS, pp 337-33g, Potato 
Disease tf’hytophthoca bfestans). Jour Board Afr, , /^tuion June 1895, pp 
4246, prevention and Remedies l c Sep l 1894 pp 4348, / c Oec 1S94, A 
202, also another Potato Fungus (Mscfosporfum Solaul), />/> 2o6 209 

ToffACCO —Peroaospora Uyoscyaml, De Bary, Agricultural Case tie, ffe-o 
South Wales, 1S91 p 618, 

Onion -Peronospora ScHeldeojann, Do Bary, AcncuUnral Gaeelte, AYw 
South Wales, 1891, p 6t6 

VtN8 DfSHAses — Report of Commissioner of Agriculture United Stater, #Mj, 

p Sj, the Downy Mildew (Peronospora vitlcola- PJasmopara vitlcola), 

/ c 18S6 pp V>~to$, Powdery Mildew (Uncinula spiralis), l e pp 193109 the 
Blaclc Rot (Pbyaalospora Bldwellit), / c 109112 , Aothrficnose {Sphaceloma 
ampeliura), ; <r PP tn 120, l c 1S87, pp, js3 j3o, l t iSSS (Septospormxn), 
PP 33r-3S8.l c tSS9 {Bulletin No to), F Uuson Scribve*, report on treat* 
meat ©f Downy Mildew and Black Rot j l c 1S91 fCahfo n a Vine Disease) pp 
J71 372 t c« *893 (Pbck Rot), PP 2*9-130, Oidlum (Core), Agricultural 
Casette, tfev South Walts. 1S90 pp 2-19-2S3 another V,n e Disease (GlttOS 
porhun pestiterom), Agricultural Gautlte, film South Hales 1891, fi. 34* , 
AnthracOOSiS (otack Spot on tie Grape), Agricultural Gatelle, Arw South 
Wales lS9* PP 4*4 

Pulses —Peroaospora Viciar CRtfctreROVs Plants — Cystopus candidus. 

The observations on Pythiuro and Cystopus given tn Bower 
& Vine's Practical Instruction in Patent, Pt Id, f>f> /j 
may be consulted as to the points of interest to be examined tn these 
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VI ~ BLACK SMUT In WHEAT, DAFLEV, JC/AH, BAJRA, 
INDIAN CORN, etc Diseases which with Bunt may be 
accepted as representing the St-C Ct-Ass MESOMVCETES. 

31 Tramples baic been mentioned above of different methods 
cf hibernation, monifeslcd b/t-inous (unfli To the led an ciilll- 
vator perhaps the molt serious rticlhod Is Ibal m« *nh In l! '“ 
,lisca*cs hnown as Smut (UstilflKO) end Hunt (TillctuO* I' 
in Iced lie dou! red wh'lficr (be annul loss In food, lo the pco, 'e cf » s 
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country, is not quite as serious in the case of the smut and bunt, 
found on the stiplc food-grains mentioned above, as through rust in 
wheat, barley, and the millets. 1 hat the country should be suffering 
so severely from these more or less preventable diseases, is an ex- 
emplification of the difficulty that exists in inculcating new ideas and 
new methods on the boasted time-immemorial usages of a vast 
empire. 

In the case of the diseases to which it is desired to direct attention in 
this chapter, hibernating spores get mechanically entangled within the 
seed-coats. On the germination of the seeds of juar or bajra, with 
entangled smut ( kandwz or karthi), the fungus also germinates 

The spores in this ease produce a Promtcelium, the joints of 
which throw ofl very minute bodies called Sporidiv. These emit still 
more minute germinal tubes which penetrate the tissue of the joung 
sprouting seedling of wheat, birlcj, Indian-corn, sorghum, etc.; once 
inside the tissue, hyphm arc formed and elongated with the growth of 
the stem of the host until finally they produce their fructification within 
the grain. The«e diseases cause no very apparent injury during 
their elongation within the stem of the host, but once they have reached 
the seed, the) use up entirely the material intended for the formation 
of the gram. It is on this account that what may have been taken 
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Germination of the Spores of Ustitago— 

(n) Spore before germination greatly magnified 

(A) Germinated and producing a promycetium (x) bearing spondia (y). 

(r) A spondram separated and germinated in the form »n which it enteis the 
tissue of the sprouting corn 

(d) Sporidia (or Qomdia as they are sometimes called) living -sapropSylteally by 
a process of (budding— a condition that takes place if germinated m a 
nutrient materia! 
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not formed \ulbmtbe grain, asm tarn, but al us base, it his occupied 
its position, absorbed its nourishment, and carried the shrivelled, 
Stan erf and dead remains of the grain as a spur like terminal formation 
on its own apex. 

40 If now attention be given to the microscopic structure of this 
false gram, it will be seen to be quite unlike that of bunt. It is a 
closel) compacted mycelnl tuber or Sclekotium that gives no indica- 
tion of the presence of spores Chemically it contains in addition to 
large quantities of oil (35 per cent, of its weight), a powerful poisonous 
principle that has the remarkable proper!,) of causing muscular con* 
tractions in various parts of the bodies of animals or men who have 
eaten gram mixed with it. 
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Medicinally this property is utilized for a specific purpose, but 
when eaten to an) extent unintentional!), or through careless and 
slovenly agriculture, an alarming mafad), directly traceable to this 
fungus, has been known to occur over large tracts of countr) The 
extremities become subject to a kind of gangrene induced through 
the ergotised muscular contractions, having deprived these parts of 
the bodj of their necessary supp!) of blood. 

41 But to return to the study of the life histor) of the fungus 
The ergot seldom arc, therefore, the hibernating structures It is a 
somewhat significant fact that they attain roatunt) at the ver) time 
the gram ripens so that the act of reaping the crop causes a large 
number to fall on the field where the) arc known to hibernate until 
the following season has far advanced and the cereal Crops begun to 
set their flowering spikes 

Jl is perhaps unnecessary to detail every stage in the further life 
of this fungus since the present object is to make known the existence 
in India of certain diseases, and, if possible, sug 5 cst remedies for 
them, rather than to write a scientific paper The reader would do well, 
therefore, to consult Prof, H. Marshall Ward’s movt fa*c»mtmply 
written little book on the Diseastt cf Plants where lie will find 
full particulars Suffice it to say that at the period named, wart.bke 
structures arc formed on the surface of the sclcrotia Thc«e in time 
elongate into minute toadstools on longish stalks The glob ihr f cadi 
of these toadstoo’s will however, be seen under the mictoico,* to le 
c?o*eJy compacted (over at lca«t their superf culhicr) with niu'mutfci 
of minute not unlike tl e spermo omi of d e f aib n 7 
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sp) When examined even more closely these cjsts will be found to be **• 
full of asci {Fig 2,/) so that each cjst might be regarded as resembling ErG0T 

a miniature puff ball Each of the asci, it will be noted, contains 
from 6 to 8 long colourless thread like ascospores On reaching 
maturity these ascospores escape through the mouths of the cysts and 
earned by wind, ram, or insects, find their way to the flowenng spikes 
of the cereal crops or wild grasses 

The ascospores then germinate, produce a mycelial network- 
over the surface of the base of the flowering spikes and finally 
perforate the tissue of the host by means of very minute tubes or 
hyphtc 

42 But this is not all , the superficial hypha: next produce, by 
budding, very minute contdia that are often agglutinated into largish contdfa. 
masses by a sugary exudation The earliest sjmptom of the pre r p° 1 r 
sence of ergot may, therefore, be said to be the manifestation of a st, ~ 7 
sweet honey like exudation around the base of the joung flowering 
spiklets This substance flies nod other insects are verj fond of, 

and in their greed to devour itthej are made the agents of dissemi- 
nation of the disease, for the conidia adhere to their feet and 
other parts of their bodies and are thereb) carried bj the insects 
from plant to plant It has been found that on the germination of these 
conidia, penetrating h)pha* are produced that differ in no essentia! 
character from those formed b) the ascospores Certainly the result 
is the same, narael), that when the grain begins to set its fruit' the 
mycelia that have lived near the base of the flowers begin to form 
their hibernating tubers— -the horn-like purple structures that arc seen 
to rise up out of the spikleis until they become very consideral’y 
buyer than ihe ordinary grains of the plant ( 

Thus then should even one ascospore from « hibernating sde 
rotium succeed in being carried to the flowering spike of a cereal, 
in a ver) short time, with climatic conditions auspicious, the whole 
crop may be invaded br the conidia that will soon tLc eafter b» 
produced 

43 Practical Considerations and J?cmcdte*.—Vn- rjeklfltr 

fortunately no specific has as yet been found for tl is j t 1 

would obviously be superfluous to dress the seed grains In I ot wa'er rr t§,to to. 
or solut ons of sulphate of copper, since the spores are rot ertargled j 
by the gram as m bunt and smut. 
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not formed within the gram, as in bant, bat at its base , it his occupied 
its position, absorbed its nourishment, and carried the shmcllcd, 
staned and dead remains oi the gram as a spur hhetcrminalformation 
on its own apex. 

40 If now attention be given to the microscopic structure of this 
false grain, it will be seen to be quite unlike that of bunt. It is a 
closely compacted m>celnl tuber or ScLERonuu that gives no indica- 
tion of the presence of spores Chcmicall) it contains, in addition to 
large quantities of oil (35 percent, of its weight), a powerful poisonous 
principle that has the remarkable property of causing muscular con- 
tractions m various parts of the bodies of animals or men who lnvc 
eaten gram mixed with it. 


Hibernation 
Cntif irlfA 

»»i. n,n. 
au,oo,i>s 


SMrnoffOnlaJ 


Medicinally this property is utilized for a specific purpose, but 
when eaten to an) extent unintentional!), or through careless and 
slovcnty agriculture, an alarming malad), directly traceable to this 
fungus, has been known to occur over large tracts of country The 
extremities become subject to a kind of gangrene induced through 
the ergotised muscular contractions, having deprived these parts of 
the bod) of their necessar) suppty of blood. 

41 But to return to the study oi the life histor) of the fungus 
The ergot sclerotii are, therefore, the hibernating structures It is 1 
somewhat significant fact that the) attain roatunt) at the verj time 
the grain ripens so that the act of reaping the crop causes a large 
number to fall on (he field where the) arc known to hibernate until 
the following season has far advanced and the cereal crops begun to 
set their flowering spikes 

It is perhaps unnecessary to detail cverj stage in the further life 
of this fungus since the present object is to make known the existence 
in India of certain diseases, and, if possible, suggest remedies for 
them, rather than to write a scientific paper The reader would do well, 
therefore, to consult Prof. H. Marshall Wards most fa«cmaucqt> 
written little book on the Uiieatn cf Plantt wlcre he will find 
full particulars Suffice it to sa) that at the period named, » art -1 itc 
structures arc formed on the surface of the sclero 1a Thc«e in dmc 
elongate into minute toadstools on longnh stalks The glob )Ut t cadi 
of these toadstoo’s will l owever. be «cen under the mlcro^co, e to le 
clo^elr compacted (over at least tl eir superficial laser) with mu mu lei 
of minute not unlike »1 e sj'ermn °nH of tl e 1 aib rtj {ftp * 
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jp) \\ hen examined even more close!}- these cysts mil be found to be H* 
full of asci (Ftg s, /), so that each cyst might be regarded as resembling Erc0T ’ 

a miniature puff-ball Each of the asci, it will be noted, contains 
from 6 to 8 long colourless thread like ascosporcs On reaching 
maturity these ascosporcs escape through the mouths of the cysts and 
earned by wind, ram, or insects, find their way to the flowcnng spikes 
of the cereal crops or wild grasses. 

The a«cospores then germinate, produce a mycelial network, 
over the surface of the base of the flowering spikes, and finally 
perforate the tissue of the host by means of very minute tubes or 
hyphr 

42 But this is not all; the superficial hyphtc next produce, by 
budding, very minute conidia that are often agglutinated into largish contdta. 
masses by a sugary exudation The earliest symptom of the pre 
sence of ergot may, therefore, be said to be the manifestation of a 
sweet honey like exudation around the base of the young flowenng 
spiklets This substance flies and other insects are aery fond of, 
and in their greed to devour it they are made the agents of dissemi- 
nation of the disease, for the conidia adhere to their feet and 
Other parts of their bodies and arc thereby carried by the insects 
from plant to plant. It has been found that on the germination of these 
conidia, penetrating hyphte are produced that differ in no essential 
character from those formed by the ascospores Certainly the result 
is the same, namely, that when the grain begins to set its fruits the 
roycelia that have lived near the base of the flowers begin to form 
their hibernating tubers— the horn-like purple structures that are seen 
to nse up out of the spiklets until they become very considerably 
’iiogw VnaTi tnArmoy grams t h Vrie pfoift 

Thus then should even one ascospore from a hibernating scle 
rotium succeed in being carried to the flowering spike of a cereal, 
in a very short time, with climatic conditions auspicious, the whole 
crop may be invaded by the conidia that will soon thereafter be 
produced 

43 Practical Considerations and Remedies,— Cfn- pjckung . 

fortunately no specific has as yet been found for this disease It s °n erfluons - 

‘ Coot trllh 

would obviously be superfluous to dress the seed grains in hot water P* so ~ 
or solutions of sulphate of copper, since the spores are not entangled 
by the grain as in bunt and smut. 
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not formed u »thm the grain, as in bunt, but at its base , it has occupied 
its position, absorbed us nourishment, and carried the shrivelled. 
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starved and dead remains of the grain as a spur lihctcrramalformation 
on its own apex. 

40 If now attention be given to the microscopic structure of this 
false gram, it will be seen to be quite unlike that of bunt. Jtjsa 
closely compacted mvcehal tuber or Sccerotiuvi that gives no indica- 
tion of the presence of spores Chemically it contains in addition to 
large quantities of oil (35 per cent. of its weight), a powerful poisonous 
principle that has the remarkable property of causing muscular con- 
tractions m various parts of the bodies of animals or men who lmc 
eaten gram mixed with it. 


Hibernation 

Canf irllA 


SrerT-'ff-rtrJ 
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Medicinally this property is utilized for a specific purpose, but 
when eaten to any extent unintentionally, or through careless and 
slovenly agriculture, an alarming malady, directly traceable to this 
fungus, has been known to occur over large tracts of country The 
extremities become subject to a kind of gangrene induced through 
the ergotiscd muscular contractions, having deprived these parts of 
the body of their necessary supply of blood 

41. But to return to the study of the life history of the fungus 
The ergot sclcrotu arc, therefore, the hibernating structures It ts a 
somewhat significant fact that they attain maturity at the very time 
the grain ripens, so that the act of reaping the crop causes a large 
number to fall on the field where they arc known to hibernate until 
the following season has far advanced and the cereal crops begun to 
set their flowering spikes 

It is perhaps unnecessary to detail every stage in die further life 
of tins fungus since the present object is to make known the cxis cnee 
in In ha of certain diseases, and, if possible, suggest remedies for 
them, rather than to write a scientific paper The reader w ould do well, 
therefore, to consult Prof. H. Marshall Wards mo i t fa*cinatmj ly 
written h tic book on the Burnet cf PUnh wf ere he will f nil 
full particulars SufTcc it to say that at the jenod nimed, wart-Ue 
structures arc formed on the surface of the sclcro ia T he*e In time 
elongate into minute (oatMoc's oa tongnh stalks Tf e glob dir } cads 
o f thes'* toadi’oo s wi 1 1 owever, l-e «ccn urder t! e rfcro< o,>< to 
clo r'v compacted (0 trat leas* U eir sjpcrfculhvcr) withtnutiu’ei 
cf ir!"t e cj *«* no unlike tlc«j^rmo omi r' th* 1 aih fry (hr 
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during winter (or in the interval between the crops) m the resting or 
hibernating teleutosporic condition 
46 Practical SrtQOestions . — Therecannotbe two opinions 
therefore, on the immense advantage of burning all old haulm and 
withered rust infected leaves since these will undoubtedly commum 
cate the disease to the fresh crops 
47 Papers that may he consulted— 

Rust on Ind an corn (Puccima Maydis, Carr), Report Commiss oner, Agri 
United States, 1887, pp 389 - 39 * Puccmia MaydlS, Carr, Agricultural 
Gazette, New South Wales 1891, p gig 


turning 
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X —RUST on JUAR and BAJRA 
Puccmia Penmsetl, Plate 1 , Figs i, 2 and j 

48 It will be seen from Dr, Barolay’s description and remarks' 
that he identified the rust found on these crops as a species of 
Puccmia, that had not previously been made known He gave it the 
name of P. Penmsetl, and it will be noted he exhibits the points in 
which it differs from P Sorghi, Schw From the remarks made 
above, under rust on Indian corn, it may have been inferred that this 
new rust, like that met with in other parts of the world on these millets, 
lives its entire life on the crop and never assumes an mcid al stage 

It is probable that P. Penmsetl might with perfect justice be 
described as the peculiar indigenous rust of Indian cereals It is 
certainly the most abundant and widely distributed species for it 13 
found on most of the millets* (in addition to those mentioned 
above) and on the majority of the wild grasses found as weeds on the 
fields of the plains of Ind a Dr Barclay does not appear, however, | 
to have had any opportunity of investigating definitely the point sug- 
gested above of its not passing through a third phase, but he gives a 
careful description of both its uredo and teleuto spores 

49 SinceDr Barclay 8 death I have found this disease to be very 
nearly universally distributed throughout India, and, as stated above, 
not only on the crops named but on almost all the wild grasses in the 
vicinity of cultivation At times the juar plant (Sorghum VUlgare) 
maybe seen with every leaf (and cn both sides of the leaves), literally 
red \\ ith the large uredo pustules There cannot b» any doubt, tnore- 
over, as to the extent of injury that it cause* If the observer be for- 
tunate to d s cover a phot free from rust or only part ally rusted, he will 

• Coni w tb the remains tm foo note on pige 
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There are, however, two or perhaps three practical ways of battling 
with the malady, which have been recommended b) writers on this 
subject— 


itl —An efficient system of rotation of crops. The same cereal at 
an) rate should not be sown on a sclerotia-impregnated soil until after 
the lapse of such period as may ensure their destruction, that is, their 
starvation 


2 nd — The cultivators should be warned of the danger of Join- 
ing ergot tnfested spikes to mature and be reaped with the crop. 
As a rule the Indian cultivators have no lack of labour at the season 
when the crops are approaching maturity The infested spikes 
might easily enough be removed bj the women and children and with 
great advantage to future crops, the difficulty is to convince the culti- 
vators of the v alue of this procedure The sclcrotia would thereby he 
prevented from being sown in the soil and the grain reaped a hule 
later would be saved from the risk of being rendered poisonous 
jrj — A badly ergons cd crop should be reaped as early a 
possible, so as to prevent the sclcrotia from being sown in the soil 
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IX.— RUST on INDIAN-CORN 

44 It "ill be found from the remarks below that Dr. Barclay 1 lcnti- 
fied a form of Puccima found on maize, in this countrr, with P. Sor- 
ght, Scfiiv It may also be noted that he regarded the rust found on 
juar and hjri as a distinct species from that on Indian corn, that it 
was a form new to science for which he gave the mine P PcnnlsCtl 

According to some writers on this subject, rust on Indian 
corn very rarely docs much harm because it only occasionally 
occurs to an extent to materially interfere with the life of the corn 
Should it, however, become more extensively diMrduted and inani 
lest anything hkc the severity of rust on wheat K doubtless wou r d do 
much harm by absorbing the nourishment intended for the formation 
of tlie grain 

.15 TIktc is one point of great interest in connection with th s 
form of n»t as a f so of that met wi h on ju-ir and fijra, namely , 
that tV* teleu ovpores would sc**ro to have the fow^r of germinating 
oa n*xt year* crop an f of proiuctn" thereby the wrcdoij ores 
Ti es<* speers tf Pucclnia, t l '•reforc do not appircmly j as* tl to >«!» 
at! 1 or t i la* s a~e ('achas ta r *'*‘t with »n wh-at n*»t), I at five 
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during winter (or In the intern! between the crop) in the resting or 
hibernating leleutovpotic condition. 

46. Practical Suggestions . — There cannot be two opinions, 
therefore, on the immense advantage of burning all old haulm and 
withered ruildnfcctcd leaves since these will undoubted!/ communi- 
cate the ditcase to the fresh crop*, 

47. Fa pen that may be consulted— 

Ko»t on tod‘*(v^o»n (Poednu Msydis, Carr,), Report, Commissioner, Agri. 
(VlftJ Suto*. lift, //. $$9^)1 { Pocciai* Maydu, Carr., AgrituUurat 
Catcllf, A'f« Scut). HWw, , p. 31$. 
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X-RU5T 00 JUAR and BAJRA. 

Puccinia Pcnnisctl, Plate J, Ftgt. /, 3 and 3. 

49 . It will be seen from Dr, Barclays description and remarks 
that he identified the nm found on these crops as a species 0! 
Puccinia, that had not previously been made known. He gave it the 
name of P. Pcnnisctl, and it will be noted be exhibits the points in 
which it differs from P. Serghi, Sc Jiw. From the remarks made 
above, under run on Indian-corn, it may have been inferred that this 
nevr rust, like that rod with in other parts of the world on these millets, 
lives its entire life on the crop and never assumes an Kcidial stage. 

It is probable that P, Pen mseti might with perfect justice be 
described as the peculiar indigenous rust of Indian cereals. It is 
certainly the roost abundant and widely distributed species for it is 
found on most of the millets* (m addition to those mentioned 
above), and on the majority of the wild grasses found as weeds on the 
fields of the plains of India. Dr. Barclay does not appear, however, 
to have had any opportunity of investigating definitely the point sug- 
gested above of its not passing through a third phase, but he gives a 
careful description of both its uredo and teleuto-spores. 

49, Since Dr Barclay's death I have found tins disease to be very 
nearly universally distributed throughout India, and, as stated above, 
not only on the crops named, but on almost all the wild grasses in the 
vicinity of cultivation. At times the juar plant (Sorghum vulgare) 
may be seen with every leaf (and on both sides of the leaves), literally 
red with the large uredo pustules. There cannot be any doubt, more- 
over, as to the extent of injur) that it cause 5 If the observer be for- 
tunate to discover a plant free from rust or only partially rusted, he will 
* Cont, w>lli the ttmaiks on foot note on page 9?, 
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There are, however, two or perhaps three practical ways of battling 
with the malady, which have been recommended writers on this 
subject— 


ist —An efficient sj stem of rotation of crops The same cereal at 
any rate should not be sown on i sderotia-impregnated soil until after 
the lapse of such period as raaj ensure their destruction, that is, their 
starvation 


2nd — The cultivators should be warned of the danger of leav- 
ing ergot infested spikes to mature and be reaped with the crop. 
As a rule the Indian cultivators have no lack of labour at the season 
when the crops are approaching maturity The infested spikes 
might easily enough be removed by the women and children and with 
great advantage to future crops, the difficulty is to convince the culti- 
vators of the value of this procedure The sclerotia would thereb) be 
prevented from being sown in the sod and the grain reaped a little 
later would be saved from the risk of being rendered poisonous 
3rd —A badlv ergotised crop should be reaped as early i 
possible, so as to prevent the sclerotia from being sown in the soil 
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IX.— RUST on INDIAN CORN 

44 It will be found from the remarks below that Dr. Barclay identi- 
fied a form of Puccmia found on maize, in this country, with P. Sor- 
ghi, Schut It may also be noted that he regarded the rust found on 
juar and bajra as a distinct species from that on Indian com, that it 
yyjis o/nrxo new to science for which he .gave the name P, Penmseti 

According to some writers on this subject, rust on Indian- 
corn very rarely does much harm, because it only occasionally 
occurs to an extent to materially interfere with the life of the corn 
Should it, however, become more extensively distributed and mini 
fest an j thing like the seventy of rust on wheat, it doubtless would do 
much harm by absorbing the nourishment intended for the formation 
of the grain 

45 There is one point of great interest in connection with this 
form of rust as also of that met with on juar and bjra, mmelj, 
that the teleutospores would seem to have the power of germinating 
on next )cars crop and of producing thereby the urcdosporcs 
These species of Pucdnla, therefore do not apparently piss through 
a third or xtidul stage (such as Is met with in wheat rust), but live 
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during winter (or In the interval between the crops) in the resting or 
hibernating lelcutorporic condition. 

46. 1'ractlcal Siitfffcit /oiifl*--Thcre cannot be two opinions, 
therefore, on the iwracn'c advantage of burning all old haulm and 
withered rust Infected leases since these will undoubtedly commum- 
cate the di«ease to the fresh crop'* 

4? Papers that aay be consulted— 

Roit on In dan-cot n (PoccJma Maydu, Carr), Report, Commissioner, ytgri 
I'm tod Suirt, itSy, ff. 3$g-$ji, Puccinia JiJaydiS, Carr ^ AgritultHral 
Caret it, A tv Se*fk II altt, ifgi, f> 21$. 
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X-RUST on JUAR and BAJRA. 

Puccinia Pcnnisctl, Plait 7 , Figs /, 2 and 3. 

48 It will be seen from Dr, Barclay's description and remark# 
that he Identified the rust found on these crops as a species of 
Puccinta, that had not previously been raadclnonn. lie gave it the 
name of P. PcnmsctI, and ft will be noted he exhibits the points in 
which it differs from P. Sorglil, Schw. From the remarks made , 
above, under ru«t on Indian-cow, it may have been inferred that this 
new rust, like tint met with In other parts of the world on these millets, | 
lives its entire life on the crop and never assumes an rccidral stage 

It is prof able that P. Pcnntseti might with perfect justice be 
described as the peculiar indigenous rust of Indian cereals It is 
certainly the most abundant and widely distributed species fori! is 
found on roost of the millets* (In addition to those mentioned 
above), and on the majority of the wild grasses found as weeds on the 
fields of the plains of India Dr Barclay does not appear, however, 
to have had any opportunity of investigating definitely the point sug- 
gested above of ns not passing through a third phase, but he gives a 
careful description of both its uredo and teleuto spores 

49 Since Dr Barclay's death I have found this disease to be very 
nearly universally distributed throughout India, and, as staled above, 
not only on the crops named, but on almost all the wild grasses m the 
vicinity of cultivation. At times the y/wplant {Sorghum vulgare) 
may be seen with every leaf (and cn both sides of the leaves), literally 
red with the large uredo pustules There cannot be any doubt, more- 
over, as to the extent of injury that it cause 5 If the observer be for- 
tunate to discover a plant free from rust or only partially rusted, he will 

* Coni tr lb the remarks on toot note on pace 9? 
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There are, homer, two or perhaps three practical ways of battling 
with the malady, which have been recommended by writers on this 
subject— 

rsf —An efficient system of rotation of crops The same cereal at 
any rate should not be sown on a sclerotia impregnated sod until after 
the lapse of such period as may ensure their destruction, that is, their 
starvation 

2nd — The cultivators should be warned of the danger of leav- 
ing ergot infested spikes to mature and be reaped with the crop. 
As a rule the Indian cultivators have no lack of labour at the season 
when the crops are approaching maturity The infested spikes 
might easily enough be removed by the women and children and with 
great advantage to future crops, the difficulty is to convince the culti- 
vators of the value of this procedure The sclerotia would thereby bo 
prevented from being sown in the soil and the grain reaped a little 
later would be saved from the risk of being rendered poisonous 

jri— A badlv ergotised crop should be reaped as early a 
possible, so as to prevent the schcouz from being sown in the soil 
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IX —RUST oa INDIAN CORN 

44 It will be found from the remarks below that Dr. Barclay identi- 
fied a form of Puccinia found on maize, in this country, with P. Sor- 
ghi, Schw It may also be noted that he regarded the rust found on 
juar and bajra ns a distinct species from that on Indian corn that it 
was a form new to science /or which he g3ve the name P, Peflmscti 

According to some writers on this subject, rust on Indian* 
corn very rarel) does much barm because it only occasionally 
occurs to an extent to materially interfere with the life of the corn 
Should it, however, become more extensively distributed and mam 
fest an j thing like the seven tj of rust on wheat it doubtless would do 
much harm by absorbing the nourishment intended for the formation 
of the gram 

45 There is one point of great interest in connection with this 
form of rust as also of that met with on juar and fajra, name)}, 
that the tcleuiospores would seem to have the power of germinating 
on next jears crop and of producing thereby the urcdosporcs 
These ipccvcs of Puccfma, therefore do not apparently pass through 
a third or arodvil stage (such av is met with in wheat rust), but Inc 

F. 725- 


Ledger \ 


37 


of Indian Crops. 


(G Wait) 


P. Rubigo vera (and perhaps also a third, P. coronata) found 
parasitically on theabove mentioned cereals, besides being also met 
with on numerous other grasses In this chapter it is intended to 
bring together all the scattered bits of information that have already 
been discussed, regarding the rust and mildew of wheat and to thus 
present as complete an account of that disease as may be possible 
The effort shall also be made to exhibit the* practical considerations 
that hinge on the scientific discoveries 

In paragraph 7 above, mention has been made of the poly- 
morphism of wheat rust Both species of Pucdnia manifests three 
phases and they are also heteroecious In its first phase, P, gra* 
minis lives on the barberry as an ^ctniuji, and in the early part of 
the year emits tecidial spores whtch on coming m contact with wheat 
give origin to the second phase— the Ubedo (rust) condition Uredo- 
spores are then produced and these extend the malady by germinating 
on the wheat and producing other Uredo pustules Later on in the year 
the fungus undergoes its final transition by producing on wheat 
Puccinu (mildew) pustules, that discharge the teleutospores But let 
it not be forgotten these teleutospores cannot germinate as produced — 
they are hibernating spores And what is eien more instructne, no , 
satisfactory evidence has been adduced that they have at any time the 
power of germinating on wheat It follows that, if carried to the bar- 
berry at once, they will not germinate on it till the succeeding spring 
But in spring they will most undoubtedly give origin to the mcidial 
cluster-cups which shortly after discharge the spores that are the direct 
cause of rust on wheat 

53 Before proceeding further it maybe well to give here as briefly 
as possible such particulars as may help the reader to recognise 
the fungal organisms of these three phases of rust and mildew. 
In doing so it may be as well to commence with — 

(a) The ^Ecidmm # — In Europe daring spring the leaves of the 
barberry may often be seen to be speckled with yellomsh*pink or 
purple swellings which deepen in colour as the season advances 
(Tiff 7, next page) If these be carefully examined with the aid of a 
good lens it will be found that there are on the upper surface of the 
swellings very minute pores or punctunngs {Fig S //), each of 
which is surrounded or rather obt uded by a tuft of very delic-*», 
* Dtm ed from * GratU word Beams: tin tract ire pc injanoot, 
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have little difficulty in discovering the very much larger percentage of 
well-formed healthy grams m the one spike as compared to the other 
Indeed, it is by no means an unusual occurrence to find what appears 
large prolific heads of jtiar that on inspection are found to practi- 
cally contain no grams whatever or rather a mass of abortive grams 
50 Another point of great practical interest, exists in the fact 
that there are unmistakable evidences that certain races of juar 
are much less liable than others to the disease It will be found in 
the remarks below, on the subject of wheat rust (pp 59 70), that the 
most rational cure for rust as jet contemplated, is the production by 
selection and crossing of new races of wheat that may be practically 
proof against the disease As in the case of wheat so in that of 
juar , the forms that produce abundance of the white waxy exudation 
enjoy a remarkable immunity from rust (J> 69) 

To deal with this question here would, however, amount practi- 
cally to traversing the same ground as can be more satisfactorily 
done in the concluding chapter on wheat The reader is, therefore, 
referred to Chapter III for further particulars, the remark only 
being added that, so fat as can be learned, everything that has been 
accomplished m the improvement of wheat m Australia might, and 
most certainly should, be tried in India with both wheat and juar 
51. Practical Recommendation .—' The presumption 
being that the rust of juar and bajra are communicated from the 
tcleutospore infected haulm and withered leaves of last ) car’s crop, an 
important check would be given to the spread of the disease were a 
more careful and cleanly agriculture pursued The burning of all 
traces of last jear s waste materials should be imperahvely followed, 
and before the crops have germinated all rast infested grasses should 
be removed from the fields 

Were some such reforms carefullj pursued, bj the cultivators of 
a neighbourhood, the gain might be found to be very little short of an 
increased outturn per annum of close on to per cent 

Tor Rust on Duck whcalsccpp 83, 115, on the Strawberry, p It6 


XI —RUST and MILDEW on WHEAT, BARLEY, and OATS, 
etc ungi that bclohg to the Ured nex— a family of the 
BASIDJOMYCETES (Cph/ *«//»/ $) 

1st Puccima grammis 

5* There arc two species of Puccfnia, n* , P. EtttnMtds and 
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P. Rubigo-vera (and perhaps also a third, P. coronata) found 
pamiUcalJj on the above mentioned cereals, besides being also me* 
with on numerous other grasses. In this chapter it is intended to 
bring together all the scattered bits of information that have already 
been discussed, regarding the rust and mildew of wheat and to thus 
present as complete an account of that disease as may be possible. 
The effort shall also be made to exhibit the’ practical considerations 
that hinge on the scientific discoveries 

In paragraph 7 above, mention has been made of the poly- 
morphism of wheat rust Both species of Puccinia manifests three J 
phases and they are also hetercecioas. In its first phase, P, gra- 
nunis lues on the barberry as an j'Ecidius, and in the early part of 
the year emits mcidial spores which on coming in contact with wheat 
give origin to the second phase— the Uredo (rust) condition Uredo- 
spores are then produced and these extend the malady by germmating 
oa the wheat and producing other Uredo pustules later on in the year 
the fungus undergoes its final transition by producing on wheat 
Puccinia (mildew) pustules, that discharge the teieutospores But let 
U not be forgotten these teleutospores cannot germinate as produced — 
they are hibernating spores And what is even more instructive, no 
satisfactory evidence has been adduced that they have at any time the 
power of germinating on wheat It follows that if carried to the bar- 
berry at once, they will not germinate on it till the succeeding spring 
But in spring they will most undoubtedly give origin to the iccidutl 
cluster-cups which shortly after discharge the spores that are the direct 
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53 Before proceeding further n may be well to give here as briefly j 
as p ozstbh such pzrttcufocr *r rrrry help the reader nr iwugtttse 
the fungal organisms of these three phases of rust and mildew. 

In doing so it may be as well to commence with — 

(a) ThtJEcukam**—ln. Europe during spring the leaves of the xcihivtt. 
barberry may often be seen to be speckled with yellowish-pink or p pfSfsoHsu 
purple swellings which deepen in colour as the season advances 
(Tig 7, next page) If these be careful ’y examined with the aid of a 
good lens it will be found that there arc on the upper surface of the 
swellings very minute pores or punctunngs (Fig Sip ) each of 
which is surrounded or rather obt uded by a tuft of very delies, e 


* Demed from a Creek word meaning deitmctive or inlanoas* 
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hairs On the under surface of the swellings will be seen fair]) large 
“ cluster cups ’ {Fig 8 £, ), the rims of which appear to have burst 
through the epidermis of the barb err) leaf 
Fig 7 



Barberry leaf showing /Ecidnl patches of deep purple with pale yellow ting 
round the ci cumference 

Dr Barclay tells us {sec pp 83 n8) that identically similar struc 
turcs arc formed on the three species of barberry commonh found 
on the Himilaja, but that he was unable to determine whether the 
xcidiaonall three species of barbcri) were the same or different 
forms To this I may perhaps add that I ha\e never observed 
xcidial swellings at verj much higher altitudes than 8 000 to 9 000 feet , 
the alpine species of barberry, for example, arc usually free from such 
parastles Nor have 1 observed the parasite on Bcrberis ncpalen- 
sts-~a species former!) referred to the genus Mahonia — though of 
other countries it is stated that the fungus has been found by certain 
observers on species of Mahonia It is also worth) of record that the 
baibcrr) bushes on the outer (or southern) ranges of the Ilimdhja are 
more profusclj attached than those of the interior tracts But Dr. 
Barclay draws attention to a point of great importance, ns, that 
instead of appearing in spring the aecidial swellings of the Ilimdbjan 
species of barberry arc formed about August The practical effect of 
this will be found discussed »n a further paragraph (p S 3 ) 

It may also be here noted that the pores on the upper surface 

are formed in point of time before the cups on the under Spores 
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or rounded rporcdile bodies arc discharged from both orifices. 
Those oo ihe upper surface are infinitely smaller than of the lower, 
and tbfcy arc almost pure wh te. If the«e spores be placed under con- 
ditions usually favourable to germination, it will be ascertained that , 
the smaller white spores refuse to germinate (Cm/. wt/A next gage), | 
but that the larger jeliow ones do so freely. ; 

54. If now# section be made through the barberr) leaf taking care ] 
to cut across the thickened swelling, it will be disco\ crcd that the , 
pores on the upper surface open into small rounded flask-like | 
structures more or less filled up with the delicate hairs that have j 
been spolcn of as protruding from the mouth; these hairs are Lnown | 
as paraphrses (F/g. ■?» /. 0 ). Between the pmpbyscs and placed loir 
down in the conccptaclc will also be noticed short cltnodes Or 
hfplir that give off b) a continuous chain like separation the 
minute spores that are discharged on the upper surface of the leaf. 

55, The conccptaclcs Or pustules, imbedded on the upper surface 
of the arcithal swellings, ha\e been designated SrERuoco\iA (Fig S 
r/,)and the sporc-hke bodies discharged from them, the SrERaaru 
But now comes the most remarkable feature of these sperroogonia 
nod spcrmatia, — no person has as jet discovered the function they 
perform. Speculating on what might be designated analog), they 
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Section through the swelling on the leaf ol the barberry showing on upper 
surface spermogonia (.p ) the one to the right discharging spermatia . and on , 
the lower surface ^cidiat cluster cops (ar), the one to the left having burst 
' *■" - 1 — also undergone a 

* ■ tr greatly enlarged 
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have by some writers been supposed to exercise a male or fecund 
atmg influence, but no evidence has been adduced in support of this 
opinion Dr. Cobb ( Agricultural Gazette, New South Wales, Pol. HI, 
p 56) says, however, that “It is known they will germinate after the 
manner of yeast plants in solutions of sugar ” “ Spermatiahave never 
been known by their germination to produce any other form of fungus.” 

56 Fortunately, however, so far as our study of rust is concerned, 

we can leave the enigma of the production of spermatia for the my- 
cologist to solve and turn our attention to the cluster cups At first 
these are seen, like the spermogoma, to be globularly-formed cysts 
of a clearly foreign nature, formed within the tissue of the barberry 
leaf ( Fig &, ) Under the microscope they are discovered to be 

distinct conceptacles, consisting of a wall of cellular tissue or pendium 
{Fig 8, p ), that takes its origin from a minute ray cehal structure 
that may be traced out within the tissue of the leaf The interior of 
these conceptacles, and towards the base, is seen to be closely 
packed with short radiating hyphra {Fig 8, h ) which form a compact 
mass or clinodium From the extremities of these hjphm are pro- 
duced chains of spores, very similar, in the method of their forma- 
tion, to the spermatia, though they are larger and of a yellow 
colour. When the spores (which from being produced in recidial 
pustules are designated cecidiospores) have reached matunt), the 
portion of the leaf epidermis over above each pustule, turns almost 
scarlet, then ruptures, not in the form of a pore, as in the spermo- 
goma, but in a more or less regular manner so that together mth the 
cyst wall (or pendium) it becomes reflexed in the form of a toothed 
lip Trom the duster cup thus formed is poured out (in Europe 
during the months of April to June or even July) countless myriads 
ol mcidiospores The spore beating hyphoe, both in the spermogoma 
and in the recidial cups, are, therefore, closely homologous to the 
ba"ldia of the toadstool or better still of the puff ball. 

57 But now comes the marvellous feature of these organisms 
Placed under favourable conditions, the cecidtospores manifest rapidly 
the pone* of germination, but if in that state they are placed on the 
leaves of the barberry, they die without making any attempt to pcnc- 
tiate Though pro Juced on the barberry they have no power of 
renewing their growth on that plant This leads naturally, therefore, 
to ih*- cons deration of th- conditions under winch they may le pro- 
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pagated In this connection the reader should, however, consult 
Dr Barclay’s descriptions of the Himalayan barberry madia which 
will be found in paragraph below ( p . 11 S) before proceeding to 
study the effects of the germination of the tecidiospores 

( 6 ) Urtdo or Rost — If, howeter, the germinating mcidiospores (Fig 
g, C .) be placed on the leases or stems of young wheat plants, they 
will be seen to at once take root, so to speak, and in a \ery short 
time produce the orange-yellow pustules known as rust. Their 
sprouting hyphen penetrate the leaves and stems of wheat, oats, and 
many other species of grasses, and immediately ramify withm the 
green tissue [ Fig 9 (33.) ], just below the epidermis. They quickly 
form an extensive mycelium with branched and septate hypha;, the 
presence of which is soon indicated by the resulting pale and ex- 
hausted colour of the host. In about ro to 15 days the mycelium 
sends forth special hypha; towards the epidermis and very often 
within the air spaces, just underneath the stomata These hypha; 
become more or less compacted together into son like * clusters 
Fie. 9 
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(A) Linear oblong sorus of Pucdnla gramtnls, parallel to therein* of theleaf, 
—enlarged 40 limes, (B) Sect on through the same shown? (aj.) the raptured 
epidermi* (b b ) Ihe mycelial filaments ramifying within the loose cellular tissue of 
the leaf, and (c ) the closely packed uredo spores on their cl nodes (C) A 
germinating uredospore W th its roughened coat showing two germ cal tabes escaped 
by the germinal pores on its equator, (d ) the point of sereranca from the 
clinode 

•Soru*. the Greek word for a cluster, n*»d in botany to indicate the spots aed 
bands of spores seen on the ucder-tnrface of ferns. Co"f snip/ 43 47. 
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{Pig g A) but are not enclosed bp a peridium Each hypha in due 
course comes to bear on its extremity a small oblong or rather elhptic- 
oblong spore [ Tig 9 (c ) ] which on reaching maturity is thrown 
off from its pedicel to make room for the other spores that are 
being pushed up from below In course of time the accumulation 
of uredospores and the activity of the upward growth, ruptures the 
epidermis of the host {a a) and exposes the orange-) el low uredo* 
spores. In Puccima gramims the son of rust assume the form 
of much longer or more linear bands than P. Rubtgo-vera 
(Pig 11, pages 45, 47) (a species to be described hereafter), and are 
seen to run up and down the tissue of the leaf or stemm vertical rows 
(T 1 g, g A) that are sometimes aggregated together laterally into 
fairly large irregularly-shaped patches ( Fig //, A). 

58 If now one of the uredospores be examined under the micro 
scope ( Pig 9 C), it will be found to be about one thousandth part of an 
inch in size, to have a fairly thick double cell wall, with a few (generally 
four) transparent pores or spots near its equator Its outer surface 
will also be seen to be thickly beset with minute spines, intended to 
assist it in adhering to whatever it may be brought m contact with 
But it may be witnessed also to manifest a proper!) that is of vital 
importance for us to record jn the study of wheat rust If favourable 
conditions (damp warm atmosphere) are afforded it will germinate in 
a few days after its discharge from the uredo pustule If the 
ncccssar) conditions be not afforded it will die # On germination one 
or two of the transparent spots, already mentioned, may be seen to 
throw out little protuberances These extend and ultimately one mfl) 
be observed to grow more rapidly than the other (Tig 9 C ), to become 
branched, and graduall) to drain from the spore its orange coloured 
and oil like granules and liquid contents If now the germinating spore 
be placed on ayoung and living wheat shoot the elongating hjpha will 
be seen to rapull) enter the tissue of the wheat b) passing through 
one of its stomata or breathing mouths The remarkably Instinctive 
movement towards the stomata has been explained as possibl) due to 


the currents of ox) gen being discharged from these minute breathing 
mouths The meatmen! is rap d and definite and the after-results 
may be carefully studied by having the inoculated leaf held under the 
feld of the microscope so that it may be inspected from time to time 
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It maybe no*cJ that the uredospores give birth to fresh uredo 
pustules and that for & few months the fungus lives In lids phase of Its 
csutcrce an 1 efends i s dcva'lal on perhaps for miles around, the 
tircdo<porcs being div«cn natcl ly rain quite as npidl) as by wind 
59 Ru*l t«,tl creforc, the catlrand mid summer form of the disease, 
l ul in time the credo pu« u’cs may Ik seen to produce one or two 
dirlcr-colocrcd tporcs of a different shape to those just described and 
ultimately to di«continuetlic proluction of the orange-coloured or rust 
spores Tl is leads us therefore, to consider the third phase of the 
fungus 
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(0 Pcctima or Mildew —When the aid of the microscope was first 
obtained in the s udy of tl is subject, the very different appearance 
of the dark coloured spores formed in autumn to those of spring 
led to the opinion tlm they were Independent fungi, unconnected 
with the uredo Wien it Is recollected how aery minute these organ 
tsras arc and the difficulty of being able to actual!) trace out the 
formation of a puccinia bearing h)pha to the same thread of the 
mycelium that had some months before borne a uredo the error will 
be understood into which the ideologists of a few )ears ago had 
fallen This difficulty was increased by the fact that had been 
known for many )cars, vis, that one fungus may live parasitically 
upon another The Puccinia might therefore, very easily have been 
mistaken for a parasite on the Uredo When once other circum 
stances led, however, to the acceptance of the pol)morphtsm of many 
fungi, direct experiment established what the microscope failed to 
reveal There is now no longer any doubt that the Puccinia are but 
later pustules of the same fungus as the Uredo, destined to produce j 
a kind of hibernating spore and b> a process similar to that which 
has been described in the formation of the uredospores These later 
(or autumn) spores it has already been explained have been designated 
teleutospores , the) are larger longer, divided by a transverse par- 
tition, are also darker coloured and home on longer hyphae than 
the uredospores but they are produced within pustule like son very 
similar to those already desenbed {Fig ipB) They are not thrown 
off so quickly, however as in the former case and indeed may remain 
attached to the pustules on the withered fragments of A the host for two 
or three ) ears and still retain their vitality They are hibernating ; 
spores that are intended to bridge over the period when the wheat 
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with no appreciable thickening and are borne on exceedingly short 
stalks; they are also smaller and lighter coloured than in P, gra- 
nt inis, Compare this description with the appearances of the teleu- 
tospores, Fig, io ; and with the description of P, graminis. The 
pseudospores themselves are at the same time smaller than in P. 
graminis, and, as first pointed out by Dr, Barclay, they are not in 
India as in Europe accompanied with pharapyses — a peculiarity of 
some interest since in Australia, Dr. Cobb tells us, paraphyses are 
met with among the teleutospores. It is thus somewhat remarkable 
that in warm countries where this form of rust appears to be perpe- 
tuated without having to pass through an recidial stage, there should 
also be other structural differences. 

A third species of Pucdnia has (in Europe) been found to 
occasionally produce rust on wheat, oats barley, etc., viz., P. cOro- 
nata. It will be seen from the passages quoted below that Dr. 
Barclay found this Puccinia spending its xcidial stage on a species 
of Duck-thorn — Rhamnus davurictis— (just as in Europe), but 
that he was only able to discover its uredo-and teleuto-spores on 
certain wild grasses (Brachypodium sylvaticum, Piptatherum 
holciforme and Festuca gigantea) and not on wheat. 
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SOME GENERAL CONSIDERATIONS REGARDING RUSTED 
WHEAT WHICH HAVE A BEARING ON THE'STUDY OF 
ALL FUNGOID BLIGHTS. 


65. Practical Considerations and Experiments,— 

Having thus briefly detailed the more striking facts regarding { 
the three stages m the life of Puccinia grammis, attention | 
may be directed to some general considerations that may be sup- 1 
posed to be gradual!) piecing together a new chapter in our know- j 
ledge of this remarkable plant In his address to the Rust Con* | 
ference, held in S)dney in June 1891, Dr. Cobb alluded to an 
observation that may possibly be found pregnant of meaning 
Neither in the subsequent reports of the other Conferences (held in 
Australia), to which I have had access, nor in the Agricultural 
Gazette of New SouthWales, Vols 1 , II and 111 , do 1 find, however, 
any further allusion to the observation in question Dr Cobb’u re- j 
marks, as reported m the proceedings of the second Conference, 
were as follows j 

. "The other rust, which does the more damage in Northern Europe 
(Pccdtua grandnls), exists also m wheat all the jear round, and specimens Vv „ f , rhh 
I have received from Wagga Wigga of a native grass (Agiopyrum scab- 
nun), related to wheat, have rust on them late in the autumn and during 
the winter, which is absolutely identical with P grammis as to structure, it 
we except this difference, that among its red rust spots there arc ceriain 
black bod es which may constitute a fourth spore of the rust. Whether Fourth Rusi 
this shows that the Agropymm rust is different from that which occurs on sporv. 
wheat is a matter for eiperiment , but should these sports produce rust 
on wheat w e shall has e evidence that P graminls exists throughout the 
winter on certain native grasses Although our observations point to the j 
fact that spring rust did nearly all the damage last season, there are certain 
Indications that this other rust (P. graminls) would be likely to do great 
damage m certain seasons particular!) the fact that u is a very vigorous 
ni«t U appears in long lines. I believe it was agreed that in 18*9 the 
rust which did the damage was m Jong l nrs and not Jn small spots. Ifj 
this Is true, that ru<t may have been Pocoma gra rr ici s . In ordinary 
seasons, however, »f this last season may be t a Ven as an example, it t* f 
spring rust that does the damage. As a result of ny invest gallons, I ;r* nrarsHc 
have been able to discover the existence of Austra’ian rusts to the rubber cv*f ~ii>. 
of about fifty, In the Urge major tj cf wh ch I have found pustclei c’^sely 
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allied to what are known to botanists as Spermogoma , and furthermore, 
I have been able to take spores from them and cause them to germinate * 
Hitherto, these bodies (providing I am right in calling them spermogoma) 
have never been known to produce spores that germinate in the ordinary 
sense of that word*— that is, to throw cmt a mycehum " 


66 It is unfortunate that Or Cobb did not think it necessary to 
mention the host plants on which he found at least some of these 
germinating" spermogoma ' spores As it stands the statement is a 
little confusing, the more so seeing that it comes on the back of his 
announcement of the discovery of some fifty “ Australian rusts,' 
which, from the context, it nnj be assumed are species of Puccima 
Indeed his remarks, if correctly reported, would seem to have 
given origin to what arc apparently incorrect conclusions Thus, 
for example, in the Report of the Committee On the second Wheat 
Conference, published in the Annual Report of the Department of 
Agriculture, Brisbane, 1892 ( page 6), and in the Agricultural Gazette 
of New South Wales (Vol 11 , p 403), the following passage 
occurs — 


'On reference to the papers and records of experiences presented 
to the Conference it will be seen that certain discoveries of an interesting 
nature ha\c been made in regard to the prcdominencc of the Spring Rust 
(Pucdala Rublgo veral in the Colony of New South Wales during tie 
past year, and a poss ble fourth stage of the Autumn Rust (P. gnunials'* 
On a species of AgrOpyrum the presence of germ rating cells in the 
spermogoma of the same rust, etc " 

Now it would seem that Dr, Cobb’s discovery of *’ certain bhek 
bodies’ m the P, grammls found on the grass Ag;ropyrum 
vras a quite independent fact from his observation regarding the 
germinating cells of spermogoma Indeed Dr, Cobb tells us m 
other papers that he has not personally witnessed the whole process 
of the formation of the mcidia of P, grnrflims or of P, Rubigo* 
vera Spermogoma arc xtraettrre* of the -ecidial stage in the hfe 
of species of Puccima, hence it follows that his observat On 
rcgarhng spermogoma was unconnected with the rust on wheat 
The point of greatest inter in Dr, Cobb’s addre » f f appear, 

however, to turn on his rc 4 t fourth c ,ust 
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It is hardly possible that so accurate an observer could have hi. 
mistaken the commencement of the formation of teleutospores, R on T 
m the centre perhaps of an credo pustule, as a fourth spore- 
formation From the passage quoted below (J> 129), from Dr, 

Barclay’s papers, it will be seen that he discovered upon a 
Himdlajan species of AgfOpyrum a fungus of so different a 
nature from the Puccima gramlms or P. coronata of pre 
viaus observers that he was induced to refer it to Uromyces tiromyees 
and gave -it the name of U Agropyri. It is, therefore, just £$*&**** 
possible that Or. Cobb's observation and that previously recorded 149 
by Dr. Barclay, regarding a parasitic fangus found on Agropy- 
rum, mav relate to one and the same thing. If Dr, Barclay's view be 
supported by future investigators, the fungus, so far as we know, could 
have no possible bearing on the problem of rust in wheat On the 
other hand, if Dr. Cobb'a view receives confirmation it may prove 
Of the utmost value, since there would seem no doubt but that a fourth 
spore, perhaps produced through the germination of the teleuto- 
spores with the production of a restmg-spoTe or at all events of some 
organism that had the power of germination on wheat, without the 
intervention of a second host, would solve the present difficult? 
that besets the study of wheat blight, 

67. The discovery of what appears to be a distinct scrual sjstem 
(possessed by a certain species of /Scidium) was first announced by 
Mr. George Masseeof Kew Thisraa? ultimate!? have a direct bearing 
on the question of the rust m wheat, but so far as we know at present 
there is a great gap, following the production of teleutospores that 
\s by no mean* dlled up by the well established fact that whew 
afforded the opportunity of doing so, Puccima gramims exists 
as an /Ecidium on the barberry 

68 Spore Distribution , — It »s well known that the atmo- 
sphere is at all times and in all countries highly charged with spores and * 

other minute organisms Dr. D 0 . Cunningham published m 1873 rP 
(gtk Annual Report of the Sintfar} Commissioner tilth the Government 
of India ) the resu’ts of his microscopic exam mat on of the air. 

The majority of the organisms found by him were living and ready 
to undergo development d brought undet suuab’e conditions Dr# 

Carrulhers, m an interesting piper On wheat mildew’ tjjurnat, 
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Jt0)cl Agricultural Socutf, England, Vol pj, page ppj), s;ys ojl 
this subject: — 

“The quantity of spores produced >n the cups on a single barberry 
leaf is enormous It is impossible to realize the myriads of fungal spores 
which are floating m the atmosphere during the greater part of the year, 
ready, whenever the fitting physical conditions are present, to germinate 
No place is free from their presence They are so minute that we see them 
only as motes dancing in the sunbeam But though so minute, thev arc 
mighty agents for good or for evil, because of their extraordinary 
quantity.” 

It ts not therefore impossible that the wheat rust of the plains of 
India could be caused by the barberry bushes of the Himdhya, but it 
is improbable that this js so And there arc many circumstances lint 
support that opinion In other countries where the barberry is unknown 
this particular form of rust prevails The late Dr Barclay {Jour As , 
See*, Bengal, Vol LVJ 11 , Part II., page 249 ,attd Journal 0/ JJofatt), 
Vol 28 , page 2fi) was the first observer who drew attention to the 
very remarkable fact that on the Himdhya, where the barberry is 
abundantly covered with the clustcr-cups of the sect dram that in 
Luropeis known to give the rust, Puccima graentnss, the wheat 
of the Ilimilaya is not rusted by that species but by Puccima 
Rubtgo-vera. Dr. Barclay says — 

"Whilst P. Rubigo-vera is apparently by far the commonest Rust 
in India, P grammis is rot wholly unknown I have rece ved speci- 
mens of P granums from Jcyporc, about 200 miles in a direct line from 
the nearest known habitat of barberry, but I have never seen a specimen 
on the crops actually in the neighbourhood of recidium bearing barberry " 

In the Dictionary of Economic Products Volume Vi ,Part III , page 
299, I had occasion to allude to this subject in speaking of the rust 
on Juar The following remarks were then offered — 

"The writer had the pleasure to enjoy the late Or Barclay's confidence 
atul friendship During many botanical excursions he discussed with 
1 im the value that might be placed on the fungoid d senses of plants, as 
supporting other arguments that might be advanced in tracing out iho 
nativity of crops The problem that distressed Dr Barclay most was the 
fact Hut, while the barberry -ec dmm-beanng bust es of the Himalaya 
were yearly attacked, the rust of tfcHimdhyan wl cat fields was not 
connected with iU barberry. During our last botanical news on 
together, however, the writer had the good fortune to find m a fell clew 
to Muttiyana (Simla) a crop of wheat attacked w th t*th Puccioia 
Roblfo-vera and P graminu and underneath the crip a Drtjmus m f 
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Polygonum, atso attacked turn urcdincs in a remarkable manner With HI 

out the aid of the microscope^ Dr Barclay was unable to do more than r hst 

speculate as to whether it was possible the Polygonum (which he had WHEAT, 

never before found attacked by auredme) could be the cause of the rust 
on the wheat of the plains of India Shortly before his death Dr Barclay 
told the writer, howc\ er, that he had been able to prove tbst the Poly 
EOnnm very probably had nothing whatsoev cr to do with Poccmia gra* 
minis, but was a well known species found on the same Polygonum tn 
Europe (P aviccUre) There remained, however, he added, the fact that 
the hosts oSP gTaminis as well as of P Robi go vera were both very 
likely to be found at Muttiy ana Dr Barclay was hopeful that he would 
thus soon sol\c the problem of the wheat rust of India. Unfortunately, his 
death within a few days after the com ersation detailed above, closed a 
brilliant career, all too short for the obligations laid upon him by th e 
necessities of India in a field of research m which Dr Barclay had no equal 
and no successor." 

69 Season of fEchlial Prod net {on. —One of the lea- fe^n. 
tures of Dp Barclay s investigations into the subject of the rust on the c»nf trith 
wheats m the Simla district, as it seems to me, deserves to be brought w \r/*. 97 ' 
forward in a more pronounced manner than has as yet been done He 
found Puccima grarmms, as he repeatedly informs us on a wild 
grass. lie took the teleutospores from that grass and, so to speak 
inoculated the barberry 1 had the pleasure to witness a young 
barberry bush, upon which beyond question he had produced the 
xcidni pustules He then look the spores from these pastales and 
produced the uredo condition on the grass But he failed absolutely 
to communicate rust to wheat from the barberry, owing to the acidtal 
spores having ceased to be produced by the time wheat u as on the fields 
He did not thus proie that the mcidial spores of the Indian barberry 
had not the power to originate rust ou wheat but that the period of 
their discharge did not correspond with the existence of wheat either 
on the hills or in the plains He was, however, m hopes that from 
the recent discovery of P. grarmms on the wheat fields of Mum- 
yana he would be able to ascertain whether or not it was extended m 
the uredo stage from one set of wild grasses to another, until 
ultimately it reached the wheat crop (See next page ) But if this 
be at all possible it is very surprising that it does not always occur, 
and that in Simla we should have the barberry bushes annually 
covered with the met dial spores, which Dr Barclay was able to 
demonstrate did actually gue Puccmia grarmms to certain wild 
grasses, while the wheat crop is annually attacked by a rust uncon- 
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nected with the barberry and the alternative mcidial stage of which 
he had failed absolutely to discover. 

70. Mycelial Hibernation.— In Australia and other 
countries where rust has for years past done much damage to the wheat 
crops, the practice is all but universally followed of burning the 
stubble on the field and of carefully avoiding 10 manure the new 
wheat fields with firm-yard manure that might contain rusted straw 
But if the wheat teleutospores have no power (as has been affirmed 
by all observers who have investigated this subject) of germinating 
on wheat and of producing the uredo condition, it is difficult to see 
wherein the advantage lies of this evtravagance 

If it can be demonstrated that there is an advantage (as seems to 
have been established in Australia), then either the theory of thenon- 
fertihty of the teleutospores on wheat is incorrect (see p 37) or some- 
thing equivalent to a resting spore or hibernating mycelium must be 
produced by the Puccima of which we have at present no know- 
ledge Dr. Barclay (page 9$)> it will be seen, alludes to the belief 
that P. RubigO-vera may produce a hibernating mycelium on 
the roots of grasses, but even that opinion he does not appear to 
have determined by actual experiment. 

71. Uredo Transmission . — If rust be perpetuated in the 
uredo stage only , passing through the wheat crop and then leaving 
it to survive, still in the uredo stage, on the mid grasses around the 
fields (as we are informed by Dr. Cobb is the case with P. Rublgo- 
vera m Australia), whence comes the necessity for producing teku- 
tosporcs? It surely would be a useless survival for the plant to con- 
tinue to waste its energies in producing teleutospores, while it had 
dispensed with the necessity for mcidial spores 

Dr. Barclay tells us that he had failed absolutely to trace out 
any survival on the grasses m the Simla district, and if such 
existed he certainly would have detected it It may be affirmed 
that the study of wheat rust has in no country been pursued by a 
more patient and skilled investigator than Dr. Barclay His failure 
in this direction is, therefore, almost sufficient to Justify the con- 
demnation of the non scientific reports that would hue ft tl it it fs 
in tl is way that the rust of the plains of India is j>cr|\tinie l 
During my lour through the wheat district of the Ccnttnl 1 t\Uiuf« 
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and Berar, an November and December 1894, I collected samples 
of all the rusted grasses t could find on or near wheat fields 
These have been obligingly examined by Dr. D 0 Cunningham, who 
reports that in every case they are allied to the rust on Sorghum, 
but not to P. RubigO-vera of wheat. 

72 Vredo Interchangeable. — But there remains to be de- 
monstrated a practical consideration of the greatest moment, viz , 
whether it is or is not a fact that Puccinia granums or P. RubigO- 
vera, as found on wild grasses or on graminaceous crops, may be 
transmitted to wheat. The remark has been made already that parasitic i 
fungi are remarkably accurate m the selection of their hosts They \ 
are often seen to be confined to certain varieties or are never found on ! 
other forms Dr. Barclay has on more occasions than one expressed j 
surprise that individual plants of the same species often seem to en- i 
]oy complete immunity from a parasitic disease that is prevalent on 
the numerous plants of that species in close proximity. 

As having a direct bearing on this all-important question as also j 
on the problem of mycelial hibernation, reference may be here made 
to certain investigations that have been instituted At the Experimental 
Station, Kansas State, for example, experiments with these objects in 
view have been conducted and the results published in the Bulletins 
(Nos 38 of 1893 and 46 of 1894) issued from the Agricultural College 
These results, m the opinion of Mr A. $ Hitchcock, seem to have 
been thought to justify certain definite conclusions that may be here 
briefly summarised — 

(a) That in Manhattan Pucabl* R ublgo-rent pastes the * inter in the 
tissue of the wheat plant in the mycelial condition 

(6f That during- the » arm n rather a! spring- a crap 0/ spores ft pro- 
duced which, under favourable conditions, may rapidly spread 
the disease 

(c) That the infection of winter wheat in the fall is materially aided 
by soluntecr wheat, which carries through the few months 
following harvest 

(J) That the red rust spores are capable of maintaining thnr power 

o! germination through the winter and thus of infecting the Vtriotjytreu 
crop the following spring j c »»r wtik 

rt> mos, tit 

The cntici«m would «eem fairly justifiable, however, that the*e ( 
opinions are based on purely artificial experience" The er penmen’s J 
may, tn fact, be said to show what night occur, not by any meins < 
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70. Mycelial Hibernation . — In Australia and other 
countries where rust has fory ears past done much damage to the wheat 
crops, the practice is all but universally followed of burning the 
stubble on the field and of carefully avoiding to manure the new 
wheat fields with firm-yard manure that might contain rusted straw. 
But if the wheat teleutospores have no power (as has been affirmed 
by all observers who have investigated this subject) of germinating 
on wheat and of producing the uredo condition, it is difficult to see 
wherein the advantage lies of this extravagance 

If it can be demonstrated that there is an advantage (as seems to 
have been established in Australia), then either the theory of the non- 
fertility of the teleutospores on wheat is incorrect (see p 37) or some- 
thing equivalent to a restmg-spore or hibernating mycelium must be 
produced by the Puccinia of which we have at present no know- 
ledge Dr. Barclay (page 98), it will be seen, alludes to the belief 
that P. Rubtgo-vera may produce a hibernating mycelium on 
the roots of grasses, but even that opinion he docs not appear to 
have determined by actual experiment. 

71. TJreilo Transmission . — If rust be perpetuated in the 
uredo stage only, passing through the wheat crop and then leaving 
it to survive, still m the uredo stage, on the wild grasses around the 
fields (as wc arc informed by Dr. Cobb is the case with P. Rubig'O- 
vera in Australia), whence comes the necessity for producing telcu- 
tosporcs? It surely would be a useless survival for the plant to con- 
tinue to waste its energies in producing teleutospores, while it had 


dispensed with the necessity for xcidial spores 

Dr. Barclay tells us that he had failed absolutely to trace out 
any survival on the grasses in the Simla district, and if such 
existed he certainly would have detected it. It may be affirmed 
that the study of wheat rust has in no country been pursued by a 
more patient and skilled investigator thin Dr. Barclay failure 
in this direction is, therefore almost sufficient to Justify the con- 
demnation of the non-scienufic reports that would hive it that H is 
in this way that the rust of the plains of India is perpetuated. 
During my tour through the wheat district of the Central Provinces 
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and Berar, in No' ember and December 1894,1 collected samples 
or all the rusted grasses I could find on or near wheat fields 
The«c have been obligingly examined by Dr, D D Cunningham, who 
reports that in e'er) case they are allied to the rust on Sorghum, 
but not to P. Rubigo-vera of wheat. 


72 JJrcdo Interchangeable , — But there remains to be de 
mon*trated a practical consideration of the greatest moment, viz , 
whether it is or is not a fact that Puccinis gramints or P. Rubigo- 
vera, as found on wild grasses or on graminaceous crops, may be 
transmitted to wheat. The remark has been made already that parasitic 
fungi are remarkably accurate in the selection of their hosts They 
axe often seen to be confined to certain varieties or are never found on 
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other forms Dr Barclay has on more occasions than one expressed 
surprise that individual plants of the same species often seem to en- 
joy complete immunity from a parasitic disease that is prevalent on 
the numerous plants of that species in close proximity 

As having a direct bearing on this all important question as also 
on the problem of mycelial hibernation, reference may be here made 
to certain imestigations that have been instituted At the Experimental 
Station, Kansas State, for example, experiments with these objects in 
view have been conducted and the results published in the Bulletins 
(Nos 38 of 1893 and 46 of 1894) issued from the Agricultural College 
These results, m the opinion of Mr A S Hitchcock seem to have 
been thought to justify certain definite conclusions that may be here 
briefly summarised — 

(a) That m Manhattan Puccuua Rubigo vera passes the winter in the 
tissue of the wheat plant in the mycelial condition 

(2>) That during the warm weather of spring a crop of spores is pro- 
duced which, under favourable conditions, may rapidly spread 
the d sense 

(c) That the infection of winter wheat m the fall is materially aided : 

by volunteer wheat which carries through the few months 
following harvest 

(d) That the red rust spores are capable of maintaining their pow er 

of germination through the winter and thus of infecting the 
crop the following spring 

The criticism would seem fairly justifiable, howeier that the c e 
opinions are based on purely artificial experiments The experiments i 
may, in fact, be said to show what might occur, not by any means | 
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what actually occurs. It would, of course, be possible (under glass in 
cold countries or by reducing the temperature in tropical regions) to 
supply the parasite with continuous crops of its host and thus to pro* 
duce uredospores for an indefinite period. But a feat of that nature 
could hardly be advanced in support of a conclusion of universal 
Occurrence on the line demonstrated by such purely artificial means. 

The Kansas reports do not seem to afford sufficient evidence in 
support of the views advanced. On the contrary, the statement 
that immediately follows the particulars briefly reviewed above might 
be held as inimical to any idea of actual uredo survival. An inter- 
esting series of experiments were performed in order to test the value 
of the popularly accepted view that the rust extends rapidly from one 
hind of graminaceous crop to another, or from wild grasses to the 
field crops. The experiments in this case would seem to justify the 
opinion finally arrived at, ns..*— 


Uredo rot [ 
tniopctmn^o- 
ablc. 


(e) That a scries of inoculation experiments show that both wheat 
an^ oats are easily infected by rust from the same kind of 
grain, but not by the same kind of rust from other grains* 
eg., wheat is infected by rust Irom wheat, but not by rust 
from oats, corn or blue grass. Hence there is no danger of 
infection from one kind of grain to another. 


This then is perhaps the most interesting result of the Kansas ex- 
periments. For rust to survive in the uredo stage, therefore, we have 
practically to presume the existence of a continuous series of “volun- 
teer” (that is to say, self-sown) plants of the crop, covering the entire 
period between harvest and next jear’s seedlings. Dr. Cobb tells us 
that in Australia this actually takes place. In countries that do not 
haven severe climatic isolation between the seasons of wheat culli- 
vation, volunteer survivals of the crop might easily enough occur. 
Where this is met with the existence of uredospores might be made 
a matter of actual observation, and their vitality tested at repeated 
intervals, without having to call in the aid of improbable experiments. 

I have never seen any “volunteer” rusted wheat in India. Indeed 
the tropical summer that succeeds the wheat season would render 
this next to impossible. We have but a very limited summer wheat 
crop, and the plant then grown is so different from the crop reaped in 
spring that 1 very much doubt the possibility of their rusts being 
I interchangeable. 
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73, Other JDcidial Hosts. -~h has been affirmed that the 
teleutospores ma> possibly in India infect some other second host 
than the barberry, and that the life history of P. grammts may be 
regularly gone through, though we are in ignorance of its whereabouts 
during the tecidial stage While not of course prepared to deny the 
possibility of this solution of the difficulty, there are certain arguments , 
of weight against « Observers m Europe, America and Australia have 
failed to discover the ascidiuro of Puccinia grammts on any other 
host save the barberry Fungi very rarely manifest a wide range 
of vanabilit} in this matter During my recent tour m the Central 
Provinces and Berar, to which reference on more than one occasion 
has been made, I faded absolutely to discover an recidial fungus 
on any of the weeds w the nanny of the young wheat, that could be 
said to be m any way connected with either of the two forms of rust 
Personally , therefore, I am disposed to believe we must accept the 
position taken up by imesttgatorsm other countries, viz , that P. gra- 
minis, though beyond question it will go to the barberry and com- 
plete its life cycle, should it get the opportunity of doing so, has the , 
power of, and does actually, reproduce itself without passing through ' 
an mcidial stage at all and, what is more remarkable still, P. RubigO- ; 
vera seems in India to dispense with the necessity entirely of an 
recidial stage How this is accomplished wc are at present m complete 
ignorance Future investigators should, therefore, direct their alien 
tion almost wholly to this feature of the case 

But there is a still further suggestion that I offer with consider- 
able hesitation namely, that wc may be mistaken in thinking the rust 
of the plains of India is P. Rublgo-vera It may prove an entirely 
new species and in that case wc need not look for us mcidial spore* 
on a species of Boragmccc In part support of that suggestion I 
would mention the fact that in India the teleutospores arc not asso- 
ciated with paraphyses 

74 Manure . — In India manuring wheat fields may be *aid to 
be only practised to a limited extent and to te governed more by 
inability to do so than by disfavour, but in certain tracts of country 
manure is never given directly to wheat fields Statis ical returns as 
to the relative frequency and seventy of ni«l in such tracts of country, 
say, as the N’atbadtfa valley (where manuring fs praencallyuntnoirn) 
and the Hagpur Division of the Central Provinces (where the wheat 
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what actually occurs It would, of course, be possible (under glass m 
cold countries or by reducing the temperature m tropical regions) to 
supply the parasite with continuous crops of its host and thus to pro- 
duce uredospores for an indefinite period But a feat of that nature 
could hardly be advanced m support of a conclusion of universal 
occurrence on the line demonstrated by such purely artificial means 

The Kansas reports do not seem to afford sufficient evidence m 
support of the views advanced On the contrary, the statement 
that immediately follows the particulars briefly reviewed above might 
be held as mimical to any jdea of actual uredo survival An inter- 
esting series of experiments were performed in order to test the value 
of the poputarl) accepted view that the rust extends rapidlj from one 
kind of graminaceous crop to another, or from wild grasses to the 
field crops The experiments m this c&se would seem to justify the 
opinion finally arrived at, tif. — 

(e) That a scries of inoculatron experiments show that both wheat 
anil oats are easily infected by rust from the same kind of 
gram, but not by the same kind of rust from other grains j 
eg , wheat is infected by rust from wheat, but not by rust 
from oats, corn or blue grass Hence there is no danger of 
infection from one kind of grain to another. 

This then is perhaps the most interesting result of the Kansas ex 
penments For rust to survive in the uredo stage, therefore, uc hate 
practical^ to presume the existence of a continuous senes of “volun- 
teer ” (that is to say, self sown) plants of the crop covering the entire 
period between harvest and next j car's seedlings Or Cobb tells us 
that in Australia this actually takes place In countries that do not 
have a severe climatic isolation between the seasons of « heat culti- 
vation, volunteer survivals of the crop might easily enough occur 
Where this 13 met with the existence of urcdosporcs might be made 
a matter of actual observation, and their vitality tested at repeated 
intervals, without having to call m the aid of improbable experiments. 

1 have never seen anj *• volunteer' rusted wheat in India Indeed 
the tropical summer that succeeds the wheat season would render 
this next to impossible fie have but a very limited summer wheat 
crop, and the plant then grown is so different from the crop reaped fn 
spring that I very much doubt the possibility of tbclr rusts being 
{mere! angeabje. 
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73. other JCcldfal Hosts , — It has boon affirmed that the 
tcleutospoTCS may possibly in India infect some other second host, 
thin the barberry, and that the hie historyof P, grammis map be 
regular!) gone through, though we arc tn ignorance of its whereabouts 
during the radial stage While not of course prepared to deny the 
possibility of this solution of the difficulty there are certain arguments 
of weight agiinst it Observers in Europe, America and Australia have 
faded to discover the stadium of Puccima gramims on any other 
host save the barberry Fungi very rarely manifest a wide range 
of variability in this matter During my recent tour in the Central 
Provinces and Berar, to which reference on more than one occasion 
has been made, 1 failed absolutely to discov er an mcidial fungus 
on any of the weeds in the vicinity of the young wheat, that could be , 
said to be in any way connected with either of the two forms of rust 
Personally, therefore, I am disposed to believe we must accept the 
position taken up by imcstigatorsm other countries, viz , that P. gra- 
mims, though beyond question it will go to the barberry and com* 
pletc its life cycle, should jt get the opportunity of doing so, has the 
power of, and does actually reproduce itself without passing through 
an recidial stage at ail and what is more remarkable still P. Rubigo- 
vera seems in India to dispense with the necessity entirely of an 
mcidial stage How this is accomplished we are at present m complete 
ignorance Future investigators should therefore, direct their atten 
(ion almost wholly to this feature of the case 

But there is a still further suggestion that I offer with consider 
able hesitation namely, that we may be mistaken in thinking the rust 
of the plains of India is P. RubtgO-vera It may p/oie an entirely 
new species and in that case we need not look for its mcidtal spores 
on a species of Boraginea; In part support of that suggestion I 
would mention the fact that m India the teleutospores are not asso- 
ciated with paraphyses 

74 Manure , — In India manuring wheat fields may be said to 
be only practised to a limited extent and to be governed more by 
inability to do so than by disfavour, but m certain tracts of counlry 
manure js never given directly to wheat fields Statistical returns as 
to the relative frequency and seventy of rust m such tracts of country, 
say, as the Narbadda valley (where manunngis practically unknown) 
and the Nagpur Division of the Central Provinces (where the wheat 
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fields are said to be manured at least once every three jears), would 
be highly instructive Were it show n, for example, that the Nagpur 
districts suffered more, especially after manure, than the Narbadda, 
some light might be admitted as thereby thrown on this subject 
But it would be necessary to record almost telegraphically from the 
districts to head-quarters when rust had appeared Mr Farrer of 
New South Wales says that “rust begins to appear a few days after 
the plant has gone out of bloom * Mr Inglis says of South 
Australia that rust is frequently seen before the plants are six inches 
high. In a country of such magnitude as India it is possible that just 
as in Australia a very considerable latitude would have to be allowed 
as to the season of appearance of rust The first rusted leaf seen, 
not the first large tract of country affected, would be the important 
point, for when once tt has started the rapidity of its distribution 
would render deferred observations of little practical value 

But direct experiments might easily be performed to test the affects 
of manuring For this purpose cattle should receive both as food and 
bedding a certain percentage of rusted straw The manure so derived 
should be employ cd on a plot of wheat land as far removed from 
other wheat fields as possible As soon as the crop appeared above 
ground, the field should be inspected duly and a registration hept 
of the observations made This should be compared with a simifar 
registration of another plot of wheat sown on clean soil and soil 
that had not been manured and where there was neither suspicion 
of rusted stubble nor of hibernation from a previous wheat crop 

By a series of such experiments, that might readily suggcstthcm- 
seKcs to any practical man, the danger of manure communicating 
the disease might be more or less conclusively determined 

75 Jill Vili tiff Stubble .— Then again the point that his rc 
ccivcdvcrycarcful study in Australia does not so far as 1 can discover, 
appear to have been enquire 1 into in India, namely, whether or not a 
system of thorough cleaning the fields by burning the stubble is oris 
not beneficial This would, therefore, seem to be a point well worthy 
of careful investigation 

yfi Jlotatlon of Crop*.— Assuming that the disease hlbcr- 
na'es in the so 1 in some torm or other, there would naturally l e » 
itixi o r years beyond which It coul 1 not survive This It one 0 1 ,c 
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«ee*i do 'a 1 *e t‘ at cip' , lnc- , » t< l"i*i ct<*d In Ird a wj h the object 
rf aicctta 1 -!"- vie*’ er the b Iwtagc c’amed hoM» pood In this 1 
ceurtry. It ice*"* libe'y t u al from the anrua! prevalence o! rust In ! 
certain trie* * of eo-n'ry ru** shrivelled s^cl must have been mere j 
cr lets con'lartly employed fer centuries past The question could i 
not, however, be regarded tu disposed cl by general observations of ' 
that nature, since the admixture of a certain percentage of pure gram 
might ea«dy enough nullify the advantage, if advantage there be in 
the use of rust slim died seed 

yS Selection and JmyrrorruiOrif of Seed.— The greater improvement 
climatic correspondence that exists between the area of wheat cultjva- ofS e«'t- 
tion in Australia with that of India (than perhaps or any other part of the 
world), gives o value to India In the praiseworthy efforts that base been 
made in Australia to battle with the problem of wheat rust \\ ithin the 
past few years the attention of the Australian experts seems to have 
been very largely diverted from the exploration of the life history of the 
fungus to the study of the wheat plant itself, 

• Plate II, ties ji ar.d i7 


F. 725 . 



The Agricultural 


64 


FUNGI. 


Commoner Rusts and Mildews 


III 

RUST 

on 

WHEAT 

RUst- 

Reslstant 

Stock 


more liable to tbe disease than wheats that have nc\er enjoyed any 
such immunity. It has, therefore, been admitted (in countries where 
the question of rust-resistance has been investigated) that it is 
necessary not only to develop a rust resistant stock for each wheat 
area of its own, but to be prepared periodically to substitute a new 
stock, after the lapse of so many y ears, otherwise a serious calamity 
may result from the stock being found to have lost its property of 
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Mr. W M. Farrar of New South Wales has given the subject of 
rust resistance ver j careful stud} , and his results seem to give pro- 
mise of being of the very greatest value to the Australian Colonics 
It may not, therefore, be out of place to give here a passage from one 
out of the numerous papers, reports and lectures which he has pub- 
lished on this subject that seems to fairly represent his views — 

" The mam cause of the rust fungus being able to gam a hold of 
the wheat plant is a soft, pulpy, succulent condition of its outside tissues 
at the time when the rustsporcs are abroad This soft condition is either 
a normal characteristic of the variety itself, or is induced in some varieties 
by the cnvironment-condittons which happen to pretail during the sus- 
ceptible stage of their growth These environment-conditions, which I 
shill include under the term “ rusty weather," are the presence of much 
moisture in the so»), with a moist and still condition of the atmosphere, 
accompanied by much heat Varieties that hate for a normal character- 
istic straw and foliage, the outside coating of which is not close enough of 
texture and not well glazed with silicious matter arc always liable to rust 
ctcn m seasons that are little favourable to the parasite, while in rusty 
seasons thc> are sure to suffer severely, unless a habit of car!} maturity 
happens to base put them through the susceptible stage — has caused 
their tissues to become hard — before the rusty weather came on Other 
varieties, again, of a vigorous habit of growth are liable to surrender to 
the pest, even though their straw and foliage are of the right texture and 
well provided with a silicious coating, if they happen to be caught by 
rusty weather during the susceptible stage of their growth This happens 
more readily if they are growing In nch soil, and more read ly still If 
their foliage is also broad and h<tw Thar v gorous habit then causes 
them to respond too freely to their stimulating cnajronmen*, and by the 
aid of their abundant foliage they make a rap d and unseasonable growth 
of soft sappy tissue. Such tissue Can offer l tile res stance to rust I or 
co’d «rd cloudy countries like ! ngbnd, where roporaiion Is stow n 
broad flag is needed to exaporale all tl e water the plant req i res fir itx 
growth, and to catch sunl ght enough to elaborate the rnp an 1 mature the 
•ret! but trt •urny countries I *c ouf own. a l road flag is not wanted, 
on l becomes a «ource of danger m rusty weather The posic-swn, then. 
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of straw and foliage, the outside coating of which is of too soft and 
open a texture and deficient in sihcious matter, a too vigorous habit of 
growth, and a broad heavy flag, are all characteristics that cause a wheat 
to be unsuited to our conditions where rust) weather so often occurs 
during the susceptible s'age of the plant’s growth 

“Before I go further I would wish to devote further discussion to what 
I ha\e just been trying to point out, that a variety of wheat which is of 
vigorous growth, is on that account ill adapted to our conditions ; but 
m doing this, I would wish it to be understood that I make an exception 
of the Durum senes of w heats— of the varieties of Tnticum durum. These , 
wheats, although their growth is vigorous, hate wiry straw, and foliage, 
of peculiar texture , and being natives of hot countries, possess constitu*- 
tional characteristics which cause them to thrive well and to offer a high ' 
degree of resistance to rust in our climate I will also make a partial 
exception of the Poulard wheats, which are varieties of Tnticum turgi- , 
dam. These wheats hate straw that is well glazed and more or less solid 
Like the Durums, the) are names of hot climates, but their foliage! 
appears to be heavier and their growth somewhat less vigorous. The), 
too, resist rust fairly well in our climate Both the Durum wheats, how- 
ever, and the Poulards, unfortunately possess other characteristics which 
are undesirable, and we ought to do without them if we can get or make 
others of better milling quality to take their place, and that I think weeando 
“ I have been much struck by the fact that, with the exception of the 
Durums and the Poulards, and one or two varieties which seem to con- 
tain Durum or Poulard blood, all the numerous wheats 1 have had under 
trial from hot countries have been of a moderate and sometimes even of 
a dwarf habit of growth Such a habit is the one that would cause the 
plants possessing it to respond in the least degree b) rapid growth to 
the stimulating conditions of heat combined with moisture, which are apt 
to prevail in hot countries during the susceptible stage of the plant’s 
growth This moderate or dwarf habit has been brought about in hot- 
country wheats, I think, by a kind of natural selection operating through 
long periods of time, which has caused the weeding out of such plants as, 
in consequence of the r vigorous growth, have been exposed to rust 1 
have also noticed that of these moderate growing wheats, those resist rust 
the best that are the most scantil) furnished with stiff, well glazed foliage 
I can give an illustration of this from our own wheats Of all the 
varieties of Australian origin which are in common cultivation, that 
which is the most lightl v clothed with foliage is Wards Prolific, and it 
is the one which has been found to be the most resistant of rust and the 
safest to grow, especial!) in the warmer parts of the eountr). Lightness 
of foliage, however, a habit of moderate growth, and fa.ri) earl) matu 
rit) are the qualities which give to this variety all it* value; but they are 
unfortunateh associated with other characteristics which are the reverse 
ofdesrable. Experience, in short, confirms the conclusion which reason 
points to, that if we want to escape rust in our warm d mate, we mart 
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more liable to the disease than wheats that have never enjoyed any 
such immunity. It has, therefore, been admitted (m countries where 
the question of rust-resistance has been investigated) that it 13 
necessary not only to develop a rust resistant stock for each wheat 
area of its own, but to be prepared periodically to substitute a new 
stock, after the lapse of so many years, otherwise a serious calamity 


may result from the stock being found to have lost its property of 
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Broad Leaves 
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Mr. W. M. Farrer of New South Wales has given the subject of 
rust-resistance verj careful study, and his results seem to give pro- 
mise of being of the very greatest value to the Australian Colonies 
It may not, therefore, be out of place to give here a passage from one 
out of the numerous papers, reports and lectures which he has pub- 
lished on this subject that seems to fairly represent his views — 
“The main cause of the rust fungus being abta to gam a hold of 
the wheat plant is a soft, pulpy, succulent condition of its outside tissues 
at the time when the rustspores are abroad This soft condition is either 
a normal characteristic of the variety itself, or is induced in some varieties 
by the environment-conditions which happen to prevail during the sus- 
ceptible stage of their growth These environment conditions, which I 
shall include under the term “ rusty weather,” are the presence of much 
moisture m the soil, with a moist and still condition 0/ the atmosphere, 
accompanied by much heat Varieties that have for a normal character- 
istic straw and foliage , the outside coating of which is not close enough of 
texture and not well glazed with silicious matter are always liable to rust 
even in seasons that are little favourable to the parasite, while in rusty 
seasons they are sure to suffer severely, unless a habit of early maturity 
happens to have put them through the susceptible stage — has caused 
their tissues to become hard — before the rusty weather came on Other 
varieties, again, of a Vigorous habit of growth are liable to surrender to 
the pest, even though their straw and foliage are of the right texture and 
well provided with a sihcious coating, if they happen to be caught by 
rusty w eather during the susceptible stage of their growth This happens 
more readily if they are growing in rich soil, and more readily still if 
their foliage is also broad and heavy Their vigorous habit then causes 
them to respond too freely to their stimulating environment, and by the 
aid of their abundant foliage they make a rapid and unseasonable growth 
of soft sappy tissue Such tissue can offer little resistance to rust Tor 
cold and cloudy countries like England, where evaporation is slow, a. 
broad flag is needed to evaporate al! the water the plant requires for its 
growth, and to catch sunlight enough to elaborate the sap and mature the 
seed, but in sunny countries liKe our own, a broad flag is not wanted, 
and becomes a source of danger in rust} weather. The possession, then, 
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of straw and foliage, the outside coating of which is of too soft and 
open a texture and deficient in sihcious matter, a too -vigorous habit of 
growth, and 3 broad heavy flag, 3re all characteristics that cause a wheat 
to be unsuited to our conditions where rust} weather so often occurs 
during the susceptible stage of the plant’s growth 

“ Before I go further I would wish to demote further discussion to what ■ 
I have just been trying to point out, that a variety of wheat which is of j 
vigorous growth, is on that account ill adapted to our conditions; but I 
in doing this, 1 would wish it to be understood that 1 make an exception ] 
of the Durum series of u heats— of the varieties of Tntfcum durum. These j 
wheats, although their growth is vigorous, have wiry straw, and foliage j 
of peculiar texture ; and being natives of hot countries, possess constitu- i 
tional characteristics which cause them to thrive well and to offer a high j 
degree of resistance to rust in our climate I will also make a partial j 
exception of the Poulard wheats, which are varieties of Tntictrm turgi - 1 
dam. These wheats have straw that is well glazed and more or less solid. 
Like the Durums, they are natives of hot climates, but their foliage 
appears to be heavier and their growth somewhat less vigorous. Theji 
too, resist rust fairly well in our climate Both the Durum wheats, how- 
ever, and the Poulardsi unfortunately possess other characteristics which 
are undesirable, and we ought to do without them 1 / we can get or make 
others of better milling quality to take their place, and that I think we can do 
“ l have been much struck by the fact that, with the exception of the 
Durums and the Poulards, and one or two varieties which seem to con* 
lam Durum or Poulard blood, all the numerojs wheats I have had under 
trial from hot countries have been of a moderate and sometimes even of 
a dwarf habit of growth Such a habit is the one that would cause the 
plants possessing it to respond in the least degree by rapid growth to 
the stimulating conditions of heat combined with moisture, which are apt 
to prevail in hot countries during the susceptible stage of the pfant'x 
growth This moderate or dwarf habit has been brought about in hot- 
country wheats, I think, by a kind of natural selection operating through 
long periods of time, which has caused the weeding out of such plants as, 
in consequence of their vigorous growth, have been exposed to rust. 1 
have also noticed that of these moderate growing wheats, those resist rust 
the best that are the most scantily furnished with stiff, well glazed foliage 
I can give an illustration of this from our own wheats Of all the 
varieties of Australian origin which are in common cultivation, that j 
which is the most lightlv clothed with foliage is Ward s Prolific, and it 1 
is the one which has been found to be the most resistant of rust and the j 
safest to grow, especially in the warmer parts of the country. Lightness 
of fologe, however, a habit of moderate growth, and fa.riy early matu- j 
nty are the qualities which giv e to this variety all its value , but they are ) 
unfortun3tel\ associated with other characteristics which are the reverse 
of des rable. Experience, in short, confirms the conclusion which reason 
points to, that if we want to escape rust in our warm cl mate, we trust 
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Rfow varieties which possess, unless they have Durum blood m them, a 
habit of moderate, and even, in some parts of Queensland, of almost 
dwarf growth, and are lightly clothed with stiff, well glared foliage It 
is on account of the moderate growth of their wheats that hot climate 
countries have furnished Us with almost all the resistant varieties that 
have come into our hands, but such varieties have been of inferior milling 
quality , and it is for that reasoh that all resistant wheats have come to 
be regarded with suspicion and the search after them to be disparaged 
This inferiority for milling* however, is by no means a quality which is 
necessarily attached to all res slant w heals as such, but is largely acci- 
dental, and his arisen fiom the fact that in the countries from which we 
have derived such wheats, high milling quality has not been attended 
to or sought after to the extent it has been by us or in the more 
advanced countries of Europe and America The only characteristic of 
the grain of resistant wheats uhch I consider to be essential l5 that it 
be hard, and that is in correlation with their hard and flinty straw A 
hard grain is far from being undesirable It can be dealt with effectively 
by roller mills, it is generally r ch in gluten, its bran is often very thin, 
and it is less likely to suffer from weevils 

“ 1 ought not, perhaps, to leave this part of my paper without mention- 
ing that another advantage which is often possessed by wheats of a 
moderate habit of growth, is that, like fruit trees of a similar habit, tl ey 
appear to be more productive on that account It is as if their strength, 
instead of being given to the production of more stalk and foliage, is 
used for adding to the production of gram 

"Another characteristic which exposes wheats to rust is lale maturity 
Early maturity, while it C3n scarcely be said to enable wheats lo resist the 
contagion, often causes them to have almost ceased to be susceptible to 
it before the advent of hot weather has caused the contagion to he abroad 
Certain varieties which, like the Stein wedel, have gained a reputat on for 
resisting rust, owe it entirely to their carlmess, and in reality do not pos- 
sess the qualities of a resistant wheat Such varieties if they happen to 

be caught by rusty weather earlier m the season than is usual, or if they 

are planted late, or if for any reason they happen to be exposed to the 
contagion before they have passed through the susceptible stage, invari- 
able become infected Early maturity is a most desirable characteristic 

of resistant, as well as of wheats that arc not rest stant, and it should be 

secured whenever it is possible to do so, because it often enables the vane 
ties possessing it lo escape exposure to the contagion but >t docs not 
enable them to offer any resistance to infection if they happen to be ex 
posed to the contag on before they have ceased to be suscept " T can 
any variety be considered * f ’ grow on account of i tw ’ 

nty alone, for hotwcatl liable lo come on ea *• 

son than is usual , farmers be tied down too ‘ r 

time of sowing, and early happen to be so 

to be exposed to the para* ubstantfal adv 
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possessed by early wheats is that they are likely to escape hot drying 
winds, which sometimes cause the grain to be almost as much pinched as 
does the rust On the other hand early wheats are liable, in a few excep- 1 
tionally cold and late districts, lobe iughtby unseasonably late spring 
frosts while they are in bloom 

** I will now recapitulate. The follow mg are the «pecial characteristics 
of wheats that are the most likely to resist rust in our climate — 

“ 1 The straw and foliage should have a covering of close texture, and 
he well glazed with silicious matter. 

“2 The habit of growth should be moderate, and for hot districts 
even somewhat dwarf, provided that such a habit is not the 
result of constitutional weakness 

"3 The flag and foliage, in addition to being well glazed and of close 
texture outside, should be light, narrow, and stiff, the reverse 
of heavy, broad and flabby 

** 4 The grain should be hard. 

“5 The time of maturity should be early 

“The above, as far as I know at present, are the mam characteristics 
which are required by wheats to be resistant of rust in this country, but 
any variety, in order that it may possess this quality in a high degree, 
must have associated with these qualities for one of its characteristics as 
a living organism, an indefinable quality which we can only call a consti- 
tutional resistance to the pest This is a quality which is largely heredi- 
tary, and can be secured and even greatly increased by the exercise of 
judgment m the choice of parents in the breeding of new varieties, but at 
the same time, it is a quality which is liable to be impaired, weakened, or 
even lost by the accumulated effects of a lorg course of carelessness, or 
of mistakes in the management or choice of seed-gram, as w ell as (« hat I 
have already on a former occasion attempted to point out) by too long con 
ttnued in-breeding* These points can be embraced by a sixth require- 
ment, which is — 

“ 6 That the variety itself be not too old, and that it possess a consti- 
tution which causes it to be naturally rc-istant of rust and 
adapted to the conditions of the local ty in which it is grown. 

“In order that wc may have before us the characteristics cf an ideal 
wheat for our country, I will add to the above special character!* tic of a 
resistant variety, the other points of an ideal high-class wheat They 
are — 

“7. That the straw, in addition to being short or moderately short, and 
to having a covering of close texture and well glazed, be also 
stout, stiff, and w iry (not fleshy ), ard that the Ijllcnng stalks run 
up fairly straight and in a regular manner from the crown efthe 
root Instead of spread mg out irregularly as is the case w it h such 
\ or ict esasthe Claw-son Stout, stiff straw, growing up -traigft 
and in a compact and regular manner, not or’i gives to the crop 
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a good appearance, but enables it to resist storms and heavy 
rams without being laid , and to stand up w ell before the stripper 
or reaper. 

“81 hat the head be long, close, and full, and so formed as to hold 
an abundance of grain, also that it be smooth (without beards) 
" 9 That the chaffhe close to the gram and cover it well, and be stiff 
and strong enough to hold it firmly and prevent it from shelling 
,f io. That the grain be bright, senu-tran c parent, heavy, plump, thin of 


Rich 

In 
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bran, somewhat long rather than short or round, smallish or of 
medium size rather than large, that it have a shallow crease (a 
deep crease or furrow, harbours dirt and increases the propor 
tion of bran), a rounded germ which should not be prominent 
enough to be exposed to injur} in thrashing, and a fine brush as 
indicative of high quality, and lastly—and this is of the very 
greatest importance— that it be rich in gluten, which should be 
of fine texture The colour of the grain is immaterial, for it is 
the bran which givesits colour to the berry, and the bran is sepa- 
rated from the kernel and got rid of by roller mills before the 
grinding or crushing of the kernel begins As a matter of fact, 
however, the wheats that are the best for milling (the most 
nutritious— the richest in gluten) are mostly red and lastly— 

“ji That the variety itself be productive enough in soil of average 
fertility and without the aid of manure, to be profitable to the 
farmer, that it have the habit of tillering well, of ripening its 
grain evenly, of bearing its ears at a uniform height, and of not 
producing late suckermg shoots 
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83 Mlcroscojnc Peculiarities of Rust-Resistant 
Wheats,- — Acting on Mr Farrer s practical observations and results Dr 
Cobb has done most admirable service by care r ully investigating the micro- 
scopic structure of the lea\es of the rust resistant as compared with the 
rust liable wheats For this purpose he examined in each case, the three 
top leaves of plants in full bloom He found that the penultimate 
leaf, measured near the middle, xaried so xery slightly in each species (or 
race) of wheat that the measurements m ght be taken, at this position and 
age, as characteristic of the form He gi\ es the results of his comparative 
studies of some 30 forms of wheat m which the thickness of the penul 
timate leaves taken at the middle, range from 193 mm to 239 m m 
“ In other words, the le-ues of two wheats maj differ as much from each 
other in thickness, roughlj speaking, ns a three quarter inch plank differs 
from an inch plank " He next directed attention to the study of the 
cuticle of these wheats ns*sccn on thin transverse sections It was 
observed that in ru-A resistant wheats the cuticle was more than twice as 
thick as in rust liable wheats The idea was thereby suggested that this 
fact might be direct!) connected w ith rust resistance It was also noted 
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that the cuticle of the under surface of the leaf was thicker than that of the 
upper-surface It was next recorded that the under-surface of the leaf, as 
a rule, escaped infection of rust T rotn these considerations it was inferred 
thst " the structure of the cuticle mas and) of wheat has a most important 
influence tn determining its liability to rust. '* It was suggested that this | 
might be owing to c ther of two considerations— /7rr*, the cuticle might be 
so constructed as to present the entrance of rust, second, it might be so 
constructed as to imprison the rust when it had gained admission to the 
tissue of the leaf That is to say, the thick cuticle might resist the escape 
and dissemination of uredospores. Th equation as to whether a thick 
cuticle did actual]} offer resistance was next investigated and by a simple 
contrivance it was shown conclusive!} that thick cuticle was associated 
with a high tensile strength In other words, that the leaves of rust- 
res slant wheats had noton!} thick cuticles, but were also very tough. 

S4 Turning his attention to the question of the number and size of the 
breathing mouths (stomata) Dr Cobb found other facts that borearemark- 
able correlation to the observations as to thickness and toughness of the 
cuticle. “In general, he says it ma} be said that on resistant wheats the 
stomita were fourd to be smaller and more numerous, while on nearl} 
all the leaves the number of stomata was fewer b} about 10 per cent 
on the lower surface than on the upper Nevertheless the smallest 
stomata observed were large enough to adm t the entrance of the 
promyceh3f thread of rust " 

85 Speaking of the subject of the glaucous bloom (already alluded 
to). Dr Cobb remarks — * We made a most interesting observation on 
a hitherto unkoun function of the waxy covering so characteristic of 
certain wheats, especial!} when )oung This wax or bloom gives to 
the plants on which it occurs a ghucous whitish, or even white-washed, 
appearance, according to ns abundance Jts function already Jong 
since known, is the S3mc as (hat of the wax covering or bloom on 
grapes, certain apples and many varieties of foliage, namel}, to pro- 
tect the plant from the injurious action of water We d scovered, how- 
ever, that tt had no small influence tn keeping out the promyethum 
of rust*' Dr Cobb proceeds to show Row this is accomplished In leaves 
coated with this bloom it is often very difficult to seethe stomata They 
exist as narrow sits in the wax Leaves of this nature were submitted 
to careful examination Spores of rust were placed on them and their 
germinating tubes watched with the utmost precision Thev were 
witnessed to crawl across the stomata without discovering an entrance 
into the leaf “These observations explain in a remarkably clear 
manner why the sheath and straw of glaucous wheats often remain for 
a long time quite free from rvst although the Bag may be quite rusted 
The flag, especially the upper surface, is usually much less glaucous 
than the sheath It is noticeable that the resistant wheats, as a rule 
(there are marked exceptions), are wheats possessing a glaucous 
character “ 
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The observation very commonly made that rust-liable wheats are 
very frequently glabrous, that is to say not hairy, led to an enquiry 
into whether selection towards the production of hairy wheats would 
give protection against rust. The result may be said so far to have 
been negative, though as pointed out by Dr Cobb, should the hairs be 
so long as to prevent the promycelium from reaching the surface of the 
leaf, hairiness to that extent would doubtless afford a certain amount 
of protection The hairiness of rust-resistant wheats may more likely 
be an accidental association with thickness of cuticle — the more direct 
cause of immunity from the disease 

Enough has perhaps been quoted, from the admirable and 
praiseworthy investigations that have been and aie being prosecuted 
m Australia, to show that by careful selection and crossing of races, 
it is highly probable the great question of the solution of wheat- 
rust may be attained by the production of races of the plant that give 
sufficient immunity from the disease to remove all further anxiety. 

86. Acclimatisation of Wheats in XiUiia.—The 
account of wheat cultivation in India, as given in the Dictionary of the 
Economic Products, may be said to have established the unsatisfactory 
nature of the results obtained in the efforts to directly acclimatise foreign 
wheats in this country It is there observed that it has long been held 
by Native cultivators all over India that the colour and consistence of 
wheat are more dependent upon climate, soils, and surrounding 
conditions in general, than on the original stock from which the 
race is derived. Thus in many official reports from the Pan]ab, 
North-West Provinces, Central Provinces and Bengal, as well as 
Bombay, the statement is commonly made that a soft white wheat, 
removed from its own locality to another in which the grains grown are 
hard and red, tends to change its physical characters, to become hard 
and to turn red in colour That is to say, foreign wheats assume, to a 
certain extent, the characters of the crops prevalent in the district to 
which they arc introduced This will, therefore, be Been to emphasise 
the force of the statement made above thatm all attempts that may be 
put forth with a view, cither to improve the quality of the wheat grown, 
or to produce a rust-resistant stock, the experiments must be performed 
in the district m which the wheat is ultimately intended to be culti- 
vated. Turthcr that acclimatisation pure and simple, without any 
rational process of selection and crossing, must of necessity prove 
futile. 
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An cxtcnMvc series of reports on wheat experiments exists in the ^ *n 
publications issued lir th<* Director of Land Records and Agriculture, ? ^on 57 

Bombiy. The results mar briefly be &ud to hate been highly on- WHEAT 
fat Durable and the Dirccior commenting on the experiments performed 
tn Smd concludes bj sa» mg, *' It is questionable whether there is any 
u<e in attempting the growth of foreign wheats The Indian varieties 
supply ample material for improvement' With the last sentence I 
entirely concur, but so far I do not find that any real steps have been 
iaV.cn toward improvement of the indigenous stock and therefore the 
recommendation that selection on the lines of rust-resistance would 
seem a matter of vital importance to this country 


87 Annual Jjowch from fungoid ffllg)it 8 ,~~Th£ 
annual loss from wheat rust in India is very probably not far short of ten 
times the figure that tt mil be found Dr, Barclay (p 88) estimated, 
ttt ,tcn inricuf of one percent In the Australian colonies the annual 
loss from rust has been various^ stated at from /x,ooo,ooo to 
jC 3, ooo.ooo It is probable that the wheat area of Australasia does 
not come to 5 ooo.oco acres or say less than one fourth that of India 
The wheat acreage of the United States is about twice that of India , i 
and of Europe about 95 million acres— the total wheat area of the j 
world being a little under 200 million acres In the Annual Report 


Con/ iHth 
F 80 t 


In Australia. 


of the Department of Agriculture (United States) for 1892 {p 216) in the 
it ts estimated that rust causes a uniform loss of 2 bushels an acre, states 
or a total of So 000 000 bushels, which atthe market rates of 1891 
would have come to S67 000 000 These two estimates (the Colonial 
and the States) would thus seem to conflict with each other, unless 
it be the case that Australia suffers from rust to a far greater extent 
than any other country in the world The Australian figure stands, 
however, a considerably greater chance of being correct than the 
American, for (he reason that hitherto very much more attention 
has been given in the Colonies to the subject than m (he States 
But In every country the greatest possible difficulties are experienced 
m framing estimates of losses from rust The disease vanes so 
much from year to year and from field io field, that no actual data 
of the total loss can be produced The estimates mentioned show, 
however, that the world s annual loss of wheat from this cause must 
be very great indeed India is by no means an exception to the in India, 
conditions that prevail in other wheat-producing countries, and an 
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annual loss of ioper cent is very probably under rather than over 
the mark 

It seems, indeed, prohable that were a careful estimate to be made 
of India’s losses from fungoid blights of all kinds, it might be found 
to assume a figure something like ^10,000 000 sterling a vear But 
this statement is made upon personal impressions not actual data 
I should not, for example, be surprised to find that the loss sustained 
by the Tea Planting industry from these causes alone came to close 
on 10 per cent of the possible outturn The Ceylon Coffee industry 
ins ruined by a fungus, the annual loss haung been for some years at 
the rate of .^2,000,000 sterling I have seen many miles of country 
where the leaves of the junr were literally red from rust or the 
spikes black with smut The annual loss of gram m that crop is 
probably not far short of from 5 to 20 per cent over the whole 
country The linseed crop is yearly affected to an extent of from 
10 per cent, to 50 per cent and it is by no means an unusual occur 
rence to find the crop entirely ruined The Indian corn crop is 
often smutted to an alarming extent Whole fields of tur ^Cajanus 
indicus) ore not infrequently seen withered up and dead through 
what appears to be a root fungus The injury to the Silk industry 
through the diseases known as Muscvrdine (Botrytis bassiame), 
Pebrinf, and Flachfrib is in India very considerable The first 
mentioned is undoubtedly a fungus and the others ate bj most 
writers believed to be of fungoid origin 

But enough has perhaps been said to justify the statement that 
the agricultural losses India sustains from these diseases alone are 
greater than from all other annuall) recurring calamities taken con- 
jointly The climatic theory of their origin— a theory that gave 
birth to a spirit of apathy or rather of resignation— can no longer be 
entertained They arc plants that doubtless become more prc\ dent 
under certain conditions than others but favourable climatic conditions 
without the existence of the germs could never produce the diseases 
due to these fungi They can be battled with, therefore, on lines 
that have been found m other countries to at least afford protection 
from ruinous losses It is to be deplored that so far absolutely nothim* 
has been done in this country toward the mitigation of these c 
Experiments at acclimatisation of new or improved races of crc t 
have claimed an arm) of supporters, and large sums, comparative! 
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jp^VInr, hate been frnhtotlj expended on these, while nothing 
bu been done with the avowed object of ameliorating the agricultural 
dcprciticn that night in all fairness be attributed to the losses caused 
b/ fungoid ditca'cs of crops. 

SS. PcblscMion* that nay be coaiaUed— 

A *r*jr eit/n* reli'tirj- H worV* r'cht t»e qorleJ on the *ubj*ct ol wheat 
rurt, 1*1 mnf nos alterl»m to tt*»«ccf a more rfnect agricultural joteiert and al*o | 
«*» corr jia»at r»ty tptlVifCi *«Tf l date, the following may \f quoted i — i 

t. WI e»t Mildew t>jr Or* W. Carrulheri, Jr urn at, Rejal Agricultural Society, ( 
F*C land, t'etunr XVIIi (SefenI Serin), »*f;, ff. 49s SOJ. ' 

а, Unit and Mil Jr» Cl \\h»*t, Board of Agriculture, London, iSjt. 

y Roll pr Mildew on \\ heat. Journal, Board of Agriculture , London, Decern, 
tor lift 

4* r tpeumeti** m Treatment e{ Wheat Rost, Annual Report, Secretary, Agri- 
culture, Vmlrd Slo'ci {tfyj), tf. Stygij. , 

S. Ricvdential Add'd*, i'ji (Dr. Ottdalc), la the American Association fee the 
Adrineem»»it cf Science 

б. Wheat-fiowing m (tuem«Ue J t, r prtjfetior L M. Shelton, Bulletin Go. 19 / 

of t r 9t in Annual feforl of Oeparlment 0 / Agriculture, Brisbane, 

1 ( 91 - 93 . 

j. The Afncultuft! Gaictt" c4 Nevr South Water, Voluent t. (tSpo), //. 41-43 . 1 
7J-75. •* S'” 4. It. hf 91 ), 4*3-*. 7*9-T>, tit. ltS>y),4i<*, 181-312 ( 

8. Ihe Report* of Ruitrn Wheat, to ter colonial Conferences, I II., III. and IV. 
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annual loss of io per cent is very probably under rather than over 
the mark 

It seems, indeed, probable that were a careful estimate to be made 
of India’s losses from fungoid blights of all kinds, it might be found 
to assume a figure something like .£10,000 000 sterling a year But 
this statement is made upon personal impressions not actual data. 
I should not, for example, be surprised to find that the loss sustained 
by the Tea-Planting industry from these causes alone came to close 
on 10 per cent of the possible outturn The Cejlon Coffee industry 
was rumed bj a fungus, the annual loss having been for some jears at 
the rate of ,£2,000,000 sterling I have seen many miles of countr) 
where the leaves of the juar were literally red from rust or the 
spikes black with smut The annual loss of grain m that crop is 
probably not far short of from 5 to 20 per cent over the whole 
country The linseed crop is j early affected to an extent of from 
10 per cent, to 50 per cent , and it is by no means an unusual occur 
rence to find the crop entirely ruined. The Indian corn crop is 
often smutted to an alarming extent Whole fields of tur (Cajanus 
xndicus) are not infrequently seen withered up and dead through 
what appears to be a root fungus The injury to the Silk industry 
through the diseases known as Muscardinb (Botrytis bassianx), 
Pebrinf, and Flacuprib is in India very considerable The first 
mentioned is undoubtedly a fungus and the others are b) most 
writers believed to be of fungoid origin 

But enough has perhaps, been said to justify the statement that 
the agricultural losses India sustains from these diseases alone are 


greater than from all other annually recurring calamities taken con- 
jointly The climatic theory of their origin— a theor> that gave 
birth to a spirit of apathy or rather of resignation— can no longer be 
entertained They are plants that doubtless become more prevalent 
under certain conditions than others, but favourable climatic conditions 
without the existence of the gems could never produce the diseases 
due to these fungi They can be battled with, therefore, on lines 
that have been found in other countries to at least afford protection 
from ruinous losses It is to be deplored that so far absolutely nothing 
has been done m this country ton aid the mitigation of these evils 
Experiments at acclimatisation of new or improved races of crops 
have claimed an army of supporters, and large sums, comparatively 
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b “Take a\\ sometimes appeals one season on a spot which is 
free from it the following season 

c The outwar 1 appearance of the soil where Take all occurs 
is generally similar to that of adjacent soil where it does not occur 
d “Take all very often appears on badly drained soils, but not 
always 

e “ Take all may appear on the very best cultivated lands 
It occurs in patches and each patch generally of no great 
extent, a fact that points to a definite disease 

g Dr Cobb observed thatthe plants affected by this disease dried 
up when young mysteriously, and moreover in nearly all well attested ! 
cases of * Take all he found the wheat to be infested by two fungi I 
namely, Cladosponum herbarum and Septona graminum 
h Each of these fungi he tells us are readily recognized by the 
aid of a good lens Septona causes the affected parts to turn first 
yellowish green then jellow and finally to dry up and to assume ihe 
colour of ordinary dead grass 

t If these withered portions be more carefully examined, charac- 
teristic minute black spots appear under the skin or cuticle These 
are the fruits of the fungus and each will be found to contain hun- 
dreds of elongated spores 

j Sometimes only portionsof the leaves w/1! be seen to have 
withered and spotted as above and it is necessary to record tl is fact 
Mnce the second fungus maj be found on the same leaf Instead of 
forming round spots underneath the cuticle, the fruiting pustules of 
Cladospormm are generally arranged in lines and arc composed 
of minute stalks which grow out from the surface of the leaves 

k But Septona does not confine itself to the leaves aboie 
ground, it very frequently appears on the sheath just above ground 
and m that case proves fatal to the plant A transverse section of 
the young wheat plant will reveal the fact that all the leaves and 
embracing sheaths have been attacked, and when this is the case 
nothing can save the plant 

l Cladosponum may also occur on any part of the plant host, 
but it presents very different appearances on the different p’ints or 
even different parts of the same plant- It consists of fine tnycchil 
threads growing both inside and on the surface of the wheit or other 
hosts The external portions are dirk ohve green and are seen to bear 
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CHAPTER IV 


A FUNGOID BLIGHT THAT WOUID APPEAR VERY 
PROBABLY TO EXIST ON INDIAN CROPS 


XII —TAKE ALL and DRY BLIGHT 
89 At the Intercolonial Wheat Rust Conferences held in Australia 
repeated reference has been made to a disease described by the 
farmers as "take all ' Mr Pearson of Victoria, in his address to the 
Conference held m Sydney m June 1891, alluded to this disease and 
Dr* Cobb expressed a desire to hear more about it Mr Pearson 
explained that it was ‘ a disease which appeared in a crop, and de 
stroyed everything growing around certain spots leaving nothing but 
bare patches of earth He was of opinion that it might be due to a 
variety of causes, one cause seemed undoubtedly to be a fungus 
which attacked its roots Such a fungus was first described by Dr Carl 
Muoke in his prize essay on * Take all, published by the South Aus 
tralian Government In that essay Dr Mucke gave drawings of the 
fungus, which, however, were not satisfactory, and he also stated that 
Baron von Mueller had named the fungus Xenodochmm cerea- 
lium," Mr fnglis, of South Australia said he could remember * take 
all ” in his colon) for the past twenty five years It attacked any kind 
of land and happened as often in crops grown on virgin soil as in 
cultivated land Dr Cobb explained that he had asked the question 
simply in order to obtain information as he had himself been study- 
ing the disease for some time past These facts, therefore, show 
the disease to occur pretty generill) in Australia 

Passing over a fairly extensive series of papers and reports on this 
subject that will be found in the proceedings of the Intercolonial 
Conferences, we come to a paper by Dr Cobb which he characterises 
as a“prehminar) notice' but which contains much interesting inform- 
ation on the subject [see Agricultural Gazette, New South Wales, 
Vol HI (1892) pp 991-toooJ 

The following passages taken from Dr Cobb's paper may be S3id 
to give the chief ideas which have been brought to light regardingthis 
disease — 

a The wheat suffering from "Takc-all' makes a start and 
somcLncs grows to a considerable height before dying off 
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cannot be added since the Fditor is aware that most of these had V. 
been worked up and his notes on them were in a good few cases orediweJe, 
ready for publication at the time of his death 

The figures, given within brackets (m the following list) denote 
Vhc publications and pages detailed above — 

1 . ^Hcidium Aqmlegue, Pen ? found on Aqmlegia vulgans ( 7 page 
336) 

2 * JE, brevins, Barclay , on Pinos excelsa (G pp 103-4). 

Cedri, Barclay, on Cedras Libaci, var Deodara (2 also G p 
I 04 h 

4 * JE. coroplacatcm, Barclay, on Pinos longifoha (G p. tot) 
fj /E. “Compositannn, Marlins, on Mynactis nepnlensls {4 p 373) 

G? /B Ccnnuighanilannm, Barclay, on Cetoneaster bacilJaxis( 7 ./> 334) 

**,• JE. esodentum, Bard iy, on Acaaa eburnea (S pp r 4) 

JE. flavescens, Barela), on Senetio rufinerm ( 7 -p 336) 

B m JE Infreqnens, Barclay , on Geranmm? nepalense (G. p 105) 

10 ? JE. Jasmim, Barclay, on Jasminum hnmije ( 4 pp 363 4) 

11 . JE. lencospemmm, D C f on Anemone rivuJans ( pp 361 3) 

12 ? JE. Mori, Barclay (=Cmoma Mon, Barclay), on Ficus palmata (7 

PP H 5 ' 6 ) 

13 • JE orbieulare, Barclay , on Clematis grata, C oncntalis and C. 

pnbcrulata (7 p 237) 

14 ? PE. Piceas, Barclay, on Picea Monnda {3 also G p 104) 

IB * JE. Plectranthi, Barclay on Plectranthes Coetsa (G pp 104 5) 

JG* JE SanicnJas, Barclay, on Samcnla? Europcca;, {L 4 p 332) 

17 ? JE. Strobilaatbis, Barclay, on Strobilantbes Dalhousianus (4 p 369, 
also 13 ) Conf with Pxiccuua PoSlimat below 
IB. JE. Thahctri flaw, D C 1 on Thahctrnm Javamcnm (4 p 362) 

10 . JE. Thomson!, Berk « on Picea Monnda (1 also G p 104) 

20 * JE. Urtica; , Schum var Himalayense, Barclay, on Urtica pamflora 
(an edible species; {12 also 4 pp 36S 9) 

21 ? Aiadimn on Rhododendron campanulatnm {IS. See also fool note 
on opposite page ) 

CtEOma Mon, Barclay, see Aiciditim Mori, Barclay (No 13) 
above, found on Moras alba A., var serrata ( G p 97) 

C, Smilaas, Barclay, on Smdax aspera (G p 05, also 14 ) Cor- 
rected to Puccmia Praimana w htch *ee below 

22 ? Chrysomjrxa Himalense, Barclay, found on Rhododendron arbo- 
reum (G p 93, also 17 ) 

23 ? C. Piceas, Barclay, found on Picea Monnda (G p 94) 

• New species and vanet es, described by Dr Barclay »n ibe abgve pubF cabon* bare 
been marked thus* 

F. 725. 






8o 


The Agricultural 


FUNGI. 


Commoner Rusts and Mildews 


S. 

9 . 

10 . 

11 . 

12 . 

13 . 

14 . 
1 G. 
1 G. 

17 . 

18 . 

19 . 

20 . 
21 . 


Radium esculcctura, Barclay , ort Acacia ebtiraea , Jour , Bombay Nat. 
Hist Soc , Vol V , 1890 

Some Rusts & Mildews in India , Journal of Botany, Vol 28 , pp. 
257*261, Sept 1890 

Some Rusts & Mildews m India , Journal of Botany, Vol . 30, pp 
/ 8 and 40-49, Jan and Feb 1892 

Puccmia Geranu stlvatici, Karst, var himaleusis, Barclay, Annals of 
Botany, Vol V , No A VII , Bee 1890 
AiCidiUm Urtic®, Schum , var himalayense Barclay Scientific Me 
motrs, Medical Officers of Army in India, Pt II 1886 
Aicidmm Strobilanthis, Barclay — a Uredine on Strobilanthes Dalhousianus , 
Sc Mevt Med Officers of Army in Ind , Pt II, 1886 
Czeorna Smilacis, Barclay, on Srailax aspera , ‘Sc Mem. Med. Officers 
of Army ttt Ind , pt IV > 1889 

Puccmia CoUettlana, Barclay — a Uredine on Rubia cordifolia. Sc Mem 
Med Officers of Army in Ind , PI V 1890 
GymnOsporangium Cunmnghamianum Barclay , Sc Mem Med Officers 
of Army \n Ind pt V , 1890 

Chrysomyxa Himalense, Bar clay —a Uredine on Rhododendron nrbo 
reum. Sc Mem Med Officers of Army m Ind, Pt, V , J890 
Uredo * on Rhododendron lepidotum and an /Ecidium on Rhododendron 
cantpanulatum , Sc Mem Med Officers of Army in Ind , Pt VI 1891 
Puccmia Prenanthes, Pets var himalensis, Barclay , and P Prainiana, 
Barclay, syn Caeoraa Smilacis, — Two autcecious Ccemata, Sc Mem 
Med Officers of Army m Jnd , PI VI , 189 1 
Uromyces Cunninghamianus, Barclay, on Jasmmdm grandiEorum , 
Trans Lmnean Soc , Vol III , Pt II , 2nd Series p 141 , 1891 
Pucciwa coronata, var Himalayensis Barclay, °n Rhammis , and P. 
Jasmim Chrysopogoms Barclay , on Jasminiim humile and Chrysopo- 
gon Gryllus , Trans Lmn Soc, Vol III {2nd Series) Pt.6,pp 227 
242 1 fip/. 


INDIAN UREDINE^ 


It may serve a useful purpose to bring together Dr. Barclay’s 
labours in the form of as complete an enumeration (alphabetically 
arranged) as may be possible of all the species of CTredmea? 
examined and described by him The •utcmptvfM also be made to 
refer all the particulars of each species to the position he finally 
determined it should occup) It is unfortunate that a further hst of 
something lihc 20 new species, collected shortly before lus death, 

• During our last botan cal excurs on together, 1 found an /Tc d uni on Rhodo- 
dendron lepidotum which Dr. Barclay said solved the mystery regard ng these 
two species. He never I ved to pull sh the result — Editor 
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51 P Circzere, Pets on Ciretea alpinl (5 p 23s) 

52 * P Collettiana Barclay, on Rubia c ordifokz [15 ) 

53 * P coronata, Corda var Hunalayensts, Barclay on Rhamnus 

davuncus ( 4 pp 358 9) , on Brachypodium sylvaticum {5 
p 248) and on Bachypodium and Rhamnus ( 21 ) 

54 * P crassa Barclay, on Pimpmella Griffithiaaa (7 p 2/0} 

55 P dolons, Spreg 7 on Engeron alpmus var mUlticaulis ( 7 , p 218), 
5 g P EUtsu, De Tom ? found on Angelica glauca (7 p 313) 

57 * P Eulali®, Barela), Found on Polliaia japoaica (7 p 316) 

58 * P. excelsa, Barclay, on Phlotms lamufolia (7 Pp 216 7) 

50 * P Fagopyn Barclay , found on Fagopyrum escuientum (G P so 7 
also Ops) 

GO P f.OscuIosorum, Alb et Schvr found on Taraxacum officinale ( 5 , 
P 238 ) 

G 1 * P Fragans, Barclay, found on Fragarta Vesca ( 4 pp 339 6s t 
and 5 p 244} 

€2 P Gain Pers found on Galium Uparme ( 5 p 2jg) 

6,'i P Geattsax, Strauss laund on Gentians. Karroo (6 p rod) 

G 4 * P Geronu silvatici, Rarsten, var himalcnsts, Barclay { 5 pp 336 7 
and XI) 

G 5 P gramiots, Pets , on Berberis aristata (4 pp 367 8), on Featuca 
gigantea (5 pp 249 50, and 10 ) 

P helvetica Schrt ( 5 p 241) subsequently referred to P Collet* 
tiana \\h ch see sp 54 above 

GG P Indis, D C found on In s fiorentws and 1 pallida (G p 103) 
G 7 * P Jasrnim Chrysopogoms, Barclay, found on Jasminum hunule and 
Chrysopogoa grylfus (conf mthP Chrysopogj aboie) (21 ) 

OS* P Leptodenms, Barclay, found on Leptoderrais laaceolata (G ' 
pp 86 and 109) Coni with Melampsora Leptoderrais 
GO P Menth®, Pers , found on Onganum Tulgare (5 p 242) 

70 * P D tida, Barclay found on Polygonum araplexicanle (G p toj) ' 

71 * P Penaiseti, Barclay, found on Sorghum vulgmre and Penmsetam 
typhOideum (7 P 0/5) non P Sorghu (9 pp 1 2) 

72 P Pimpfnell®, Strauss , found on Punpmeffa dtrenifotia (4 
pp 336 8 and 5 p 244) 

p PoIJral®, Barclay found on Polbnia nnda [4 p j 5 p end 5 
p 243 also 13 ) Corf w ith JEcidimn StrobiUnthij sp No i7abo\e 
73 * P Pralmana, Barclay ( xytt Cawma Smilacit, Barclay) found on 
Smilax asp era {ID p 3) 

74* P Prenaothes Pers var hmudensis Barclay found on Prenanthes 
Bruooaiana and Lactuca macrorhiza {ID) 

75 P pulnnata, Rabenh T found on Echicops ciTers (7 p 219) 

7 c • P Rosas, Barclay found on Rosa macrophyJIa (5 p tjy) 

77* P Roscow, Barclay, found on Rosccea alpla* {5 p 337). 

7S P Rubigo rera, PC on wheat (D *£ 10 ) Conf also * th Uredo 
Ehretia sp 93 below 
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Coleosporlum Campanula, Pers , on Campanula colorata (6. pp. 
go* t) 

C. Clematidis, Barclay, found on Clematis montana and C. Bucha- 
naniana (6. pp 89 90). 


20 .* C Flectranthi Barclay , found on lectranthes Gerardianus (G/>. 89)% 


27 S Gymnosporangium Cunmnghamianum, Barclay (ZG. also G. 
p 92). Described originally as G. Clavanaeforme, Jacq. 1 ( 4 . pp. 
370 1) Found on Pyrus Pashia and Cupressus torulosa 


Conf with 
p. IOO 

Conf tuf/t 
p IOO 


28 Melampsora mcidioides, DC loo Populus alba (7 p 223) 
20 .* M ciliata, Barclay, on Populus cihata (7 p 223). 

M- Leptodermis, Barclay, on Leptodermis lanceolata (G pp, 86-9) 
Conf. with Puccitua Leptodermis, Barclay , below 
SO. M. Lmi, Pers , on Ltnum usitalissimum (O p 3). 

31 .* M Sancti Jobanms, Barclay, on Hypericum cemuum (G. pp. 84-6). 
32 M. Salicis*Caprea, Pers 1 found on Salix sp. (G. p. 88). 


33 .* Monosporidium Andrachis, Barclay ( Genus et sp. nov ), On 
Andrachne cordifolia (4. pp. 371-3). 

34 * M. Euphorbiae, Barclay, on Euphorbia cognata (4. pp. 364-7) 


Conf iHfft 
1» lOl. 


35 .* Phragmidlum incompletum, Barclay, on Rubus pamculatus 

ip 83) 

30 .* Ph. Laceianum, Barclay, on Potentilla argyrophyllum (7. p 220). 
37 * Ph. nepalense, Barclay, found on Potentilla nepalensis (7. pp. 
220.1 ) 

38 .* Ph. octoloculare, Barclay, found on Rubus rosasfohus (7. p 221). 
30 * Ph qmnqueloculans, Barclay, on Rubus biflorus (G p 82). 

40 . Ph Rubi, Pers ? found on Rubus lasiocarpus ( G . pp. 81-2) 

41 . Ph subcorticum, Schrank, found on Rosa moschata {G. pp 


42 PllCCinia Acetosa;, Schtwt , found on Rumex nepalensis ( 5 . p. 246) 
4 •{. P Andropogl, Schw , on Andropogon tnstis (5 p 246). 

44 * P. Antbistlnse, Barclay, on Antbistlna anathera ( 5 . p 246 ) 

45 . P. argentata, Schule ? on Impatiens amphorata (G. pp 106-7). 
40 *. P. Arundmella;, Barclay, found on Arundinella setosa and A. 

Wallichu. * li s P' 3 4S)* 

47 . P Can ci s, Schum , found on Carex setigera { 5 . p. 244) 

43 .* P. Cancis EUcmae, Barclay, on Catix filicina ( 5 . fi. 230). 

19 P. Castagnel, 77n«m,on Apiurn graveolens (7 pp 2i$-6). 

50 .* P. caudata, Barclay, found on Stellana panlcnlata {7 p. 319). 

P. Cbrysopogi, Barclay, on Carysopogon gryllus ( 5 . p 347) | Conf. 
with P. Jasmmi-Chrysopogonls below 
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Gl. P. Cireex, Pen, on Cirexa alptaJi (G f> ays) 

G 2 P P. CoffeHiina, Barclay, on Rofcia cordiibfu ( 15 .). ! 

** 3 P P. corona ta, Cerda, nr. Hiraafaycnsis, Barclay an Rhamnas | 
damn ccs (4 pp. yjS*p) , on Brachypodium Syfvatlcnm {G . , 
p. tfS), and on Baehypodiurn and Rbanjons {SI ) 

G 4 P P. eras sa, Z?<*f e/a) , on Pirapinella Gn'ffitbLina [7 p. 219). 

GG- P. doJoris, Sfrtg I on Engtrcm alprnas, rar. multicaulis {7, p, 2/8). 
GO P. Elltsu, De-Tom f found on Angelica glaaea {7 p 21 5). 

Gyp P EuUlix, Barclay, found on Pollmia japonica (7, p 216), 

GSp P, exeelsa, Barclay, on Phi onus lamnfolia { 7 ‘ pp 316-7) 

GO p P. Fagopyri Barclay, found on Fsgopyrum esculeatnm (G. p. toj, 
also O. p. j) 

GO P. Eojculosomm, Alb cl Schv , found on Taraxacum officinale ( G • 
P 33S). 

G 1 P P. Fraganx, Barclay, found on Fmgana Vesca ( 4 . pp 359-61 1 
and 6. p. 244) 

G 2 P. Gain, Pin, found on Galinm apanne {G p 239). 

G 3 . P. Gentiaox, Strauss, found on Gentiana Karroo (G p /08) 

Cl • P. Geranu-silTatid, Karsten, tot himaleflsis, Barclay (G pp 236 7 , , 
and lit). I 


COnf. trtlh 
I p 45, to 3. 
1 ita • 


Cortf itlth 
pp. 115 - 110 . 


cr r 


‘’’-8), on Festaca 
ed to P. Collet. 


*R> 


tiana which see sp 54 above 

VG. P. Indis, D C, found on Ins florentma and I pallida (G p xos) 

C 7 * P. Jasmuu Chrysopogoms, Barclay, found on Jasminmn hunule and 
Chrysopogoa gryllns (conf with P. Chrysopogi above) { 21 ). 

GSP P. Leptoderaus, Barclay, found on Leptodermjs lanceolata {G. 

pp 86 and j 07) Conf with Melampsora Leptoderaus. 

GO. P. Meath®, Pers , found on Origanum vnlgare (G. p 242) 

7 OP P« wtida, Barclay, found on Polygonum amplexicaule {6. p 107) 
7 IP P, Peoniseti, Barclay, found on Sorghum vulgare and Penoisetum 
typhoideum (7 p 213) non P Sorghu (O. pp 1-2) 

72 . P. PimpinellX, Slrauss, found on Puapiaella diirersifolia ( 4 . 
PP 356'8 and G p 244) 

P. Polhnhe, Barclay, found on Pollima nuda (if p j6g t and G . ; 
p 243 also 13 ) Conf with Sodium Strobilanthis, «p No 17 above 
73 P P Pranuaaa, Barclay ( syn CffiOma Snulacjs, Barclay) found on 
Smilax asp era ( 10 p 3) 

74 • p Preuaathes, Pers , var himaleasis, Barclay, found on Prenaathes 
Brunomaaa and Lactaca macrorhiza {10 ) 

7 G. P‘ polvinata, Rabenh ? found on Echwops tuvecs { 7 . P 219). 

7 GP P . Rosx, Barclay, found on Rosa macropbylla (G. p 233) 

77 p P. Roscces, Barclay , found on Kosccea alplaa (G p, 237) 

78. P. Rubigo vera, DC , on wheat {O <f> IO ) Conf. also n ith Uredo 
Ehretusp 93 below. 


Conf tHib 
pp J 5 59 , 
121 - 1 X 5 . 


Conf terra 
p 1x0. 


Conf. trilh 

v*-ik 
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70 * P. Saxifragze cihatae, Baaclay, found on Saxifrag-a ligulata. var. 
ciliata {5. p 234 ) 

80.* P. Saxifrage micranthas, Barclay, found on Saxifraga rnicrantha 

(7 

8X. P. Sorghi, Schw , found on Eea Mays (5* P 214) non P S orgbr, 
u . C— p Penmseti, Barclay), on Sorghum vulgare (0. p 1). 

82. * P . urtlcas, Barclay, found on Urtica parviflQra ( 5 . p . 234, also 12. 

P *o). 

83. P. usitahs, Berk.l found on Ranunculus hertellus (7. p 21 7) 

84. P. Violas, f Schutn , found on Viola serpens (4. pp . 3S4-8, also &* 

P 3 44 )• 

85. * P. Wflttiana, Barclay, found on Clematis Gouriana (not C. 
puberula) (G. p. zog ) 


Caff ttrilh 
J» 2»a 


Conf trim 

ss.ts. 


8(f* Uredo Aplud®, Barclay, found on Apltida anstata(G p g 9 ) 

S7. U. Argimomze, D C , found on Argimonia Eupatonum (7. p sag) 
88 * U. BUpIeun, Barclay, found on Bupleurum falcatum ( C p 9 8 ) 

SO.* TJ. Colebrookias, Barclay, found on Colebrookia oppositifolia (7. 
P • 33 7) 

00. * U Cronartuformis, Barclay, on Vitis himafayana (G, p 98), 

01. * U. Deutzias, Barclay, found on Deut2ia corymbosa (G. p. 100) 

02. * U Ehretue, Barclay, found on a Boragmaceous tree Ehretia 
acuminata (sv« E serrata) (7. p 3 28) 

03. U EUpatonas, D C , found on Poteutilla Klemiaoa (by misprint in 
original P. Klemicura, IP. Es f B)(0.p 98). 

94* U. Gomphrenatis, Barclay, found on Gomphrena globosa (C, p 99) 
95 * U Ichnocarpi, Barclay, found on Ichnocarpus frutescens (7 p 228), 
OG.* U lpomtxs, Barclay, found on Ipomcea hederacea (7- P 228) 

07.* U Fife® , Barclay, found on Pilea trmervia (7 .p 238) 


Can/ frith 
*p 3J0.13J 


08.* Uromyces Agropyn, Barclay, found on Agropynlm (7 P sis) 
00. U. ambiens, Cooke, found on Buxus sempemrens (7. P 213) 

J00.“ U Cunninghamianus, Barclay, found on Jasmtnum grandiSorum 
( G.p 76, and SO) 

101. * U McIntirianusj'Barc/aj, found on Hemlgraphis latebrosa(G p 7 g). 

102. U Pisi, Pers, found on Cicer onetmum and Lathyrus sativfls 
{O.pp 4 j) 

103. U pdlwnatus, Kahhh et Cooke, found on Euphorbia hypencifolia 
▼ar indlca (7* p 213) 

104* U Sohdagims, Barclay, found on Solidago wrgaurea (G pp 77*3) 
105* U Strobilanthis, Barclay, found on Strobdanthes Dalhousianus 
(G pp yS p) 

10G. U. Valeriana:, Sclnttn , found on Valeriana Wallichd (4 pp, 332-5 
and <J p 77) 

t round by me alio on V. saaveolens and shown to Or Barclay, shortly before 
hi* death j he thought it might possibly r to »o * new ipe* 1 **- - ' Cdito* 
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JOT. 9 U Vigiise, Barclay, found on Vi£na rexiIUta ( ?,p an). 
108* U. Vossia?, Barclay, found on Vossia speciosa (G. p ?6) 


FUNGI. 


JOO* Xcnodochus ClarkiaaUs, Barclay, found on Astllbe rtvnlam 
(7.? an) ______ 


It will thus be seen that out of 109 species of Uredmeie 
examined and described by Dr. Barclay, 72 were forms entirely new 
to science. When it is added that theso fungoid diseases of plants 
were ncarl) all found within a radius of a few miles around Simla 
the immense unexplored field afforded by the vast plains of India 
maj be rcalucd 
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CHAPTER VI. 

CERTAIN INTERESTING PASSAGES FROM THE PUBLICA- 
TIONS ENUMERATED ABOVE {pp 79 80 ) 

The following passages may now be quoted from Dr Barclay's 
writings, and with the exception of his detailed article on Wheat Rust 
the others will be found to be taken up in the sequence followed m 
the above enumeration — 

Species 2fos 65 and 78, page 83, 

RUST AND MILDEW IN INDIA 
By tub late A. Barclay, M B , F LS 
(Plate II ) 

In the course of my studies, now extending over several years, on the 
group of parasitic fungi known to botanists as the Uredineae, my attention 
has naturally been directed frequently to those species which attack cereal 
crops, and are so destructive of them Indeed as Mr H L BoIIey writes 
in a recently published bulletin,* "There is, perhaps, among the numerous 
diseases of our cereal crops, not one that is, or can be, of more disastrous 
consequences to the farmer than the various species of rust which attack 
his field crops ” Yet it is astonishing how little attention has been paid 
in India to this source, sometimes of enormous loss, and always, as 
appears probable, of considerable loss Other fungi ha\e been the cause 
of immense and sometimes total destruction to other crops, eg, the vines, 
potato coffee etc , but although these have justly attracted much attention, 

I do not think any one of them can compare in importance with the rust, 
and mildewof cereal crops, both because a failure of the former crops 
(with the exception perhaps of the potato crop of Assam) withdraws only 
a direct supply of luxuries, which are not usually enjoyed by the actual 
producers, and because rust and mildew are a source of constant loss, and 
directlyaffect the staple article of food of the labourers in wheat producing 
areas We have, however, so tar as I am aware, and I have looked care- 
fully for information in every direction, not even the crudest approximate 
estimate of the geographical distribution of the pest in our wheat produc 
ing areas Still less have we any knowledge of the actual amount of loss 
sustained in the outturn of grain, cither from attacked fields or from 
individual plants 

With regard to the geographical distribution of the disease, there can, 

1 think, be no doubt that it exists wherever wheat is grown This 
statement is not a mere haphazard conjecture, but is based on the 
known distribution of the parasite in other parts of the world, and upon 

certain direct personal observations These latter ire, of course few, 
as 1 have had neither the time nor the opportunity for extending them 
Such as they are, however, they will be set forth as soon as I hive given 
reasons for believing that the fungus is prevalent in India wlercvcr 

• Dultthn of the Agricultural Experiment Station (fin liana II, 1, BoIIey, 
Toly. 
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wheat is grown, from its known distribution elsewhere. Thus »c know 
it to be extensively prevalent throughout Europe and the United States. It 
is also known to occur over large areas in Australia, so much so that Pro- 
fessor F M. Webster, the American representative at the Australian Exposi- 
tion, “informs us that in some of the colonies the raising of wheat, 
oats, and similar cereals has to be almost abandoned because of the 
prevalence of rust, where otherwise crops above the average could be 
produced "* The Director of the Agricultural Experiment Station of 
Indiana (Dr H E Stockbridge), who was lately m the service of the 
Government of Japan, states, “ that in the northern part of that country, 
where the government has made costly and strenuous exertions to supplant 
nee culture by the growing of wheat, the latter crop is frequently utterly 
ruined, and on the average damaged to the extent of 20 per cent, by ths 
very general prevalence of rust M t Dr. Frank J says it is known in the 
Cape of Good Hope, and, indeed, that the fungus appears to accompany 
crops all over the world 

From this alone we might safely assume that it is also extensively 
prevalent over India But there is some direct evidence pointing to 
this conclusion In the Transactions of the Agricultural and Horticul- 
tural Society of India, vol vi , 1839, Captain Sleaman reports the immense 
destruction of crops from it in the Narbadda Valley and through 
Malna generally The particular epidemic he describes was unusually 
severe, and this periodic recurrence of severe epidemics is characteristic 
of the disease. Thus particular years of frightful destruction are known 
to have occurred in England, Germany, and America. It might, there- 
fore, be supposed that during the intervals of such epidemics the pest is 
absent. This, however, is not the case elsewhere ui the world, and is not 
the case in India. In 1887 Colonel Kenneth Mackenzie, Judicial Commis- 
sioner o! Berar, informed me that he had frequently known rust to be so 
prevalent in that province, that in walking through fields his clothes were 
covered with red dust (the uredospores) Again, early in 18S9, a year 
not known to be one of rust prevalence, I obtained specimens of 
well rusted wheat from such remote localities as Dumraon, Jey pore, and 
Gujrat, and later from Gilghit, while my personal observation of the 
fields about Simla for some years showed me that the wheat crops are 
annually enormously rusted and mildewed There can therefore, be no 
doubt in my mind that the parasite is widely prevalent, and that it 
annually gives rise to enormous loss 

We may next proceed to attempt to guess the magnitude of the 
loss sustained in India in wheat alone, leaving out of consideration, 
the loss front other crops known to be s milariy affected. In an in- 
teresting article on this subject, by Mr W. C. Little, In the Journal 
of the Roy'l Agricultural Society cf England, he writes 1— “ Among 
the numerous diseases which affect the cultivated crops of this 
country, there is probably not one which is more disa-trous to the 
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Valley 
In I 8 j 0 
See oppoitt* 
paut. 


• HI Bottey, lee eit See a!*i Gardener^ Chresu’e. Jcne **• **?* p 7,4 ‘ 
where it is noted, “ It is e*t mated that a tn tt 00 cf money has bera l*t lha Kuia j 
in Sjutti Amt tit a Irom vhe ravage* ©! red rci'. ' i 

f H L Bolley, lee. eit 
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farmer than wheat mildew is in those parts of the country where it 
is frequently prevalent ” He then goes on to estimate the actual 
money loss sustained by the farmers of the countries around Cambridge- 
shire, of whom he was one, m iS8i, a year of great rust prevalence 
over a cultivated area of 15 000 acres, and writes — » If w e estimate 
that throughout the districts of which I have spoken, the wheat crop was 
damaged to the extent of £4. an acre, we have an aggregate loss to 
the farmers of that district amounting to £60,000 on the wheat alone 
leaving out of sight the damage done to other crops ” Mr. H. 1 . Bolley 
of the Agricultural Experiment Station in Indiana, writes • It is 
quite common for rust to be credited with damage equal to 50 per cent 
of the normal crop Howe\er, few farmers would consider that rust 
usually takes less than one hundredth part of the wheat crop, and 
yet, doubtless, this is a very low estimate of the actual annual loss 
occasioned to the wheat fields of Indiana The state being among 
the largest wheat producers of the country, it will be seen that our 
farmers, even at this low figure, must stand in the aggregate an annual 
loss of from 300 000 to 500000 dollars The average annual wheat 
yield of the United States is placed at 512,763,500 bushels. Consider- 
ing the value of this crop at 80 cents per bushel, a loss of one-hundredth 
part by rusts represents a total annual loss to the wheat producers of our 
country of 4,102,108 dollars, figures which in themseltes are quite 
astonishing, yet must be low. ” 

I have already stated that in Japan the crops on an average suffer 
a loss of 20 per cent from this cause 

In Sleeman’s article, already referred to, he writes When a crop 
is attacked it >s often not worth the reaping ,” and again, “ l have 
seen rich sheets of uninterrupted wheat cultivation for twenty miles 
by ten, in the valley of the Narbadda, so entirely destroyed by this 
disease, that the people would not go to the cost of gathering one field 
in four ” “I believe the total amount of the wheat gathered in the 
harvest of 1827, in the district of Jubbulpore, was not equal to the total 
quantity of seed that had been sown " “ The disease began first to 
manifest itself upon the leaves of the wheat about the 10th of March, 
1829, and from that time I watched its progress till its work of destruc- 
tion had been completed, about the end of the month " But I must 
again draw attention to the fact that this was a very unusually severe 
visitation 

So much then for the general loss sustained by attacked areas, we 
see that it ranges from an annual minimum loss of one hundredth part of 
the possible produce through 20 percent (in Japan) and 50 per cent 
(n general estimate m some regions), to complete loss in years of excep- 
tional Msitntion It will be interesting, with these data to consider 
the possible and probable financial loss occasioned by the parasite 
inln'ha Basing our calculation on the % cry low estimate given by Bolley 
for Indiana, namely, one hundredth part of the crop, we arrive at the 
following results.— The estimated outturn of wheat during the year 

*i« tit 
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l* f * It «b S** of India, wax ^ Sto 797 Ions raised from 
s' -n ■> men rex*. a*>d th«* va’i-e cf th s crop, it tl e rates adopted in the 
Ir’-M Trade H*Mrr*, n K^rugtf/? If rust and m Idew nrc pre* 
aaV-t llrrr^ou i'-c whrat produc ng arris of Indn, {hen iht least 
I >i ox** i-nd ti it na) Le set down with comparative certainty at 
1*4 fw>/* r- * arr Jli But a« I have no direct evidence that rust is 
t n ittvi* i fnrrfl iV'ouphoi.t India, I would prefer to estimate ihe 
la*x whch is puSiV) sas a net) in tho«c parts of Indn in which] 
know t* at the dilate ccrta nlj csi» *, namcl), in the Panjab, P»orth- 
\\c»l Pronners and Oudh, Central Pro\mccs and Berar In these 
part*, the average area under wheat Cultiv ition during the four previous 
im was if 7314000 seres, and the outturn of wheat m iSSS-Sq was 
A t$4 e 6? tors. Th s was valued at RigG 151,594, and a loss of one- 
I undredth rrems a Jc**j of ncarl) three m Ilions of rapees annually to 
the wheat producers of the area l think there is no doubt whatever 
that tl is Ion n com dcrabl) under estimated, and that tl it much more 
t krlj to bt fvi tints et greit. M) reason for making this last state- 
ment it based upon certain direct observations made upon the perm- 
cious effect of Ihe parasite on individual pbnts The contrast between 
pra ns of wheat taken from perfectly health) plants and those taken from 
mildewed phrts u vet) sinking, and I have attempted to show this in 
Plate II, figures 10*13, from n photograph 1 but as this docs not convey 
an) accurate idea of solidity , I have so arranged it that the groups of grains 
represented are of equal weight The health) grains, and those taken 
from pbnts that had been attacked by Pucdxua gramhus (Rollt), were 
received from Jeyporc, already cleaned from the car I placed ten of 
the former into one pan of a pair of scales, and found that they re- 
quired from a6 to 36 grains of the latter to balance them or, on the 
average of several weighments, 30 grains We have here then a loss 
of 200 per cent in the case of individually attacked plants The samples 
of P Rtibigo I received from Je)pore had not their grams taken out 
I did this m)sclf, however, and from two ears (which to outward 
appearance were as full looking as healthy ears) I obtained only thirty- 
seven miserably shrivelled up grains, which were equal in weight to 
only four sound grams Here then was an enormous loss of 825 per 
cent • Lastly, I extracted the grams from the ears of mildewed speci- 
mens which I receiv ed from Dumraon (attacked with P Rubigo) and found 
that they were not nearly so reduced as the corresponding Jeypore grams, 
twenty of them equalling in weight the ten sound Jeypore grains In this 
case, therefore, there was a loss of too per cent These data are not, 
of course, absolute indications of the harm done by the parasite to 
each plant attacked, they are quoted only to show that the disease 
has most destructive results The amount of loss occasioned in the years 
of individual plants must depend upon the period of its life at which it 
was attacked, the extent to which it is attacked, etc , these again depend- 
ing on weather, sod, and other conditions 

It has also occurred to me that some presumptive evidence might be 
obtained of the prevalence and influence of rust and mildew in India, by 
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vr. | comparing the outturn of wheat for a series of years, m those provinces 
RUST. u, which the fungus certainly exists, with the climatic conditions prevail- 
Matfont in 2 dunn S the earliest months of the year, when the wheat plants are m 

Bust. 0 the stage of existence most liable to attack Dr George Watt, C I B , has 

kindly given me a tabular statement showing the price of wheat (seers 
per rupee) for the 29 years, 1861-89, in the Central Provinces, Panjab, 
and North-West provinces and Oudb, and as this appeared to me to be 
a good index of the outturn of grain for each year, I have thrown the 
results into a graphic form (Plate III ) Unfortunately, meteorological 
data are available to me only from 1875 From a summary of meteorologi- 
cal conditions, prepared annually for the Sanitary Commissioner with 
the Government of India, I have extracted the data necessary for my 
Important purpose, and have exhibited them m the Table on next page The w eather 
Season during January, February and March is most important in this connec- 

fonf tion not only because it has a maximum effect on the growth of the wheat 

iP ' ’ 7 plants themselves independently of any fungal attack, but also because 
this is the season during which the parasite usually attacks these plants 
The humidity of the air, the cloud proportion, and the rainfall, are the 
Chief most important factors A combination of all these in slight excess (except 

Factors perhaps cloud) is, I presume, favourable to the growth of the host (wheat 

plants), and is certainly (especially including cloud) favourable to the 
gcowth of the fungus. Now, if in any year we find that these climatic 
conditions were favourable to the growth of the wheat plants, but that 
the outturn of wheat was, nevertheless, poor, we tnay with some plausibi- 
lity attribute the deficiency of outturn to the repressive influence of the 
parasite, for otherwise I do not know how the deficient outturn could be 
accounted for In order to render the meteorological data readily 
comprehensible, and comparable with the graphic representation of the 
outturn of wheat each year, I have arranged them in a compressed 
tabular form, indicating excess over the average by X, and deficiency 
by D , whtlst a normaf condition is represented by N Wherever a very 
decided Condition, either of excess or deficiency, was noted in the meteoro- 
logical report, I have enclosed the letter X or D within a circle. In a 
few instances the condition was not clear, and in such cases I have inserted 
a mark of interrogation 

Before proceeding to a comparison of the outturn with these 
meteorological data, it would be well to warn the reader that he must 
not expect too close a parallelism between aterage favourable weather 
conditions and indications of rust prevalence Cloud and ram at parti- 
cular reasons (especially January to March), are together very favour 
able conditions fer the attack of cereals by the fungus , but a very few 
days of each would suffice for attack, and these days might not bring 
I the avenge cloud proportion and rainfall of the month up to a normaf 
1 stand ird Still, on the whole, we would expect to find a dtcidtd, 

) thuui,h not perhaps a close, parallelism, and tins, I think the data dis- 
close 
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Central Provinces 

1873 Humidity and ram on the -whole deficient , no data for cloud 
Conditions unfavourable to both host and parasite* but especially to the 
latter Outturn rose 

1876 Conditions much the same Outturn very slightly in excess 
of the previous year 

1877 Humidity cloud and rain, all in excess These conditions 
(not being extravagantly ex ceS sive) are favourable alike to general 
vegetation and to the growth of the parasite The fall in outturn and 
rise in prices may in this case be attributed with cons derable probabili 
ty to the parasite , otherwise w© should have expected a high outturn 

1878 Humidity on the whole excessive (except in March), cloud on 
the whole somewhat excessive, ram excessn e (except in March) These 
conditions are favourable both to the host and to the parasite, but 
especially to the latter As the outturn fell greatly, it is difficult to avoid 
the conclusion that the parasite had much to sa> to it 

1879 Humidity on the whole deficient, especially m April, cloud 
normal m January, slightly in excess in February, and deficient in March 
and April (especially in the latter month) , ram deficient in all months 
except May Conditions decidedly unfavourable to the fungus, but also 
to the host, from excessive dryness Outturn very small and prices high 

1880 Humidity, cloud and rain deficient in all months These condi- 
tions decidedly unfavourable to the parasite, and also to the host „ A 
small rise in outturn 

1851 Humidity deficient in January, normal in February, and exces- 
sive in March and April cloud on the whole excessive , ram deficient, 
except m March Conditions on the whole as favourable to host as to 
fungus Outturn rose, but only to the level of 1877, a year whose deficit 
we traced to the poss ble influence of rust 

1852 Hum dity deficient , cloud on the whole deficient (especially in 
February) , rain on the whole deficient (with the doubtful exception of 
Annl) Conditions unfavourable to host, and especially to parasite 
The fall in outturn was therefore probably due to the direct influence of 
climate on the host 

1883 Hum dity excessive tn January, deficient in February, about 
normal in March, and very deficient in April , cloud on the whole cxccs 
sivein the earlier three months, and deficient in April and May , ram 
deficient, except in March. Conditions fairly favourable to the host, and 
a normal humidity, with excessive cloud and normal ram in March would 
be favourable to fungal development Outturn fell slightly 

1884 Humidity about normal in January and February, very deficient 
in March, and generally deficient in April and Miy , cloud deficient m 
January and March, about normal in February, and excessive m Aprifj 
ram about normal m January, but deficient in the remaining months 
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The dcficrncx in ra n unfavourable to the para* te, but the conditions 
wt-c on thenNe farou'i' 'eto the host. Outturn rose someth it. 

t* c 5. He*** d-*y exCc««i\-ein Januarx ard February, normal in March, ! 
and d'^cii—t in Apri 1 j c’o d excess xetn Januarx, March and April, but 
defia-rt in Fcb*x.xn, r» n genera ly Excess x-e Conditions x-cry faxcur- 
ab e tobo*S host and para* te. Ou turn rose, but s! ghtly. 

t*. 5 . Hu*"»d y excess vein January and March, normal m Febraarx, 
and dc'iciert n April t cloud the tarn*, tin deficient in all months 
except Mas, when it was normal The conditions, but for the deficiency 
in r» n, xroj’d hast been sr) fas-ourable fo- the fungus and host , but 
the ram d>“ r ae**cx was un r axxjirab’e to both Outturn fell considerably 
1SS7. Hn—iit) exccsmc in Janui-s, but dcficent thereafter jdoud 
much the aane, ran exc-ss ve in January, and defieeri thereafter 
Cond lions in January nos* lavourab’e to the paras te, but the climate in 
the t acrccd ng months was tnfas-ou'ab’e to both host and parasite. Out- 


VI 

tVfiEAT. 


Favourable 
to both 
Disease and 
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tom conlirurd to fall 

tSsS. Humdty excesux-e in January and February , but deficient in FjToorabla 
the remaining morths j cloud a as on the who’e deficient, rain a as Prices rose, 
excessive in Januarx, but thereafter on the whole deficient Conditions 
in January x-cry favo arable to the fungus, and generally they werefaxour* 
ab’e to the host. Outturn fell slightly 


Paajan 


t 575 No data for humidity and cloud, ram deficient throughout 
Condition unfax ourable to the fungus Outturn rose 

1876 Hum dity deficient, except in March , no data for cloud, ram 
on the whole about normal Conditions faxourable to host, and possibly 
also to the parasite. Outturn rose slightly. 

1877. Humid ty excessive, cloud exccssix-e, especially m January and 
Aptil f ram excessive (especially in February), except in March Condi* 
turns apparently faxourable to host, but especially to fungus. Outturn 
fell somewhat, and this may be attributed in great part to the paras te, as 
otherwise the outturn should haxe been greater than in the prexious year 
1S7S Humidity in January, February and Apnl excess x-e, but xery 
deficient in March , cloud excessix e in February and April , rain excessive 
in February and April, but deficient ir January, and especially in March 
Conditions appear to be xery fax-ourable to the host and to the fungus 
especially in February Outturn fell considerably 

1879 Humidity deficient in all months, especially in January and 
April? cloud normal in January , deficient in February, excessive in March, 
and deficient m April , ram deficient m all months, except March Con* 
ditions fairly favourable to the host, but excessive cloud and rain m March 
decidedly favourable to the parasite Outturn fell considerably 

1880 Humidity on the whole about normal for the first three months, 
cloud deficient, except in February, when it was excessive; rain deficient 
throughout, except in February, when it was normal Conditions fairly 
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1885 Humidity excessive in January and Februiry, and normal in 
March , cloud very excessive in January, deficient in February, and 
excessive thereafter, rain excessive in January, normal in February, 
and deficient m March and April. Conditions favourable to the host 
but on the whole not favourable to the fungus Outturn rose 

1886. Humidity and cloud excessive in January and March, and 
normal mFebruary , rain excessive in January and March, and deficient 
in February Conditions favourable to the host, and very favourable to 
the fungus Outturn fell, a good instance of the repressive influence of 
the parasite. 

1887 Humidity and cloud excessive m January, but deficient m 
February and March, ram the same Conditions unfavourable to both, 
especially to the fungus. Outturn fell still lower 

1888 Humidity excessive in January and February, especially the 
latter month, but deficient thereafter , cloud about normal in January 
and February, and deficient thereafter , rain excessive m January, and 
deficient thereafter Conditions in January favourable to the parasite 
Outturn much the same as in the previous year 

In reviewing these results, it appears to me that m the Central 
Provinces the weather conditions and the outturns of 1877, 1878, and 
X883, but especially 1878, strongly support the view I hold, that the 
deficient outturns were very probably due to the parasite In the Panjab 
the case appears to me to be even stronger, as the jears 1877, x878, 1879, 
1880 and i83i were all years in which the weather conditions favoured 
the development of the fungus, and in which the outturns were loner than 
we should otherwise have expected them to be , while, on the other hand, 
the years 1882, 1883 and 1884 were adverse to fungal development, and 
the outturn steadily rose. Lastly, in the North-West Provinces and 
Oudh the conditions do not stand in strong relief, either for or against 
my argument The weather conditions of 1877 and 1878 were on the 
whottf favourable to both host and parasite, and the outturns fell pointing 
to the fungus as the cause In the years 1876 and 1880 the conditions 
were fairly favourable to the host, but decidedly unfavourable to the 
fungus, and in each year a rise in outturn was recorded In : 88 1 and 
1883, conditions were on the whole favourable to the host, and favour- 
able to the fungus in March ; but the favourable weather for the latter 
came late, and the outturn in the former year was slightly increased 
and in the latter jear remained stationary. 

I will now proceed to make a few remarks regarding the causation of 
the disease Long before De Bary rediscovered, 1 * in 1865, by actual 
experiment, the connection between the barberry yCcidutm and the rust 
of corn, such a connection was firml> believed in by farmers both in 
Europe and America , and, indeed, the compulsorj removal of alt bar- 
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berr> bushes was enforced by legislation in several places, eg, by the 
Barberry I aw of Massachusetts, published on Jan 13th, 1755. This 
fungus, whose life history ts completed on the barberry and cereals, 
(wheat, barley, rye, oats), and certain wild grasses, goes by the name 
P uccIoia ge&tmms, Pers Its diagnostic characters on the cereals are that 
the uredospore (* e , the orange-red spores on the leaves in the early stage, 
and popularly known as “ rust ”) ts more oval than round, and has two 
germ-pores on the short equator opposite one another j and that the tel-uto- 
spores (» /, the spores from the black pustules, which are formed later, 
and which constitute the disease popularly known as ‘ * mildew ' ) are naked, 
if, not covered by the epidermis of the host, are much thickncd at the 
apex, which 15 also well rounded, and arc provided with long stalks. 
This fungus is the most prevalent, and probably the most destructive, in 
Europe. There are, however, two other species of rust and mildew whose 
life-cycles in Europe were likewise discovered by De Bary on the same 
crops These are(2),PucamaRubigo rera , D C (synonyms, P. strteeformis 
Westendorfi, and P. stra minis, Packet) , and (3), Puccuua coronata, j 
Corda. The former completes its life-history on several species of borages 
and the latter on some species of buckthorn (Rbamnus) The mam 
diagnostic characters of P, Robigo are that its uredospore is rounder 
than that of P granuais with several germ pores irregularly scattered 
over its surface, and that its tcleutospores are not naked but covered by 
the hosts epidermis, are mostly squared at the free end without 
appreciable thickentng and are exceedingly short stalked 1 he teleuto* 
spore beds are in Europe surrounded b\ hair like structures termed 
technically paraphy^es , but these structures were rot present in any of 
the specimens I have examined m India We need not consider the 
characters of the third species (P cofOMla), wnce it «* of rare 
occurrence on cereals, and plays no important part, J bite never seen 
it myself on any fndtan cereal, though I have found it frequently on .1 
mid grass (Brecfcypodnim sylrat/cum) 

The predominant part played by P gramlais in Europe led moil 
observers in other parts of the world to assume tbit the same species 
was also the most destructive with them, and this not* th*tanding the 
absence in many places of the barberry, which De Bary showed to be 
necessary for the continued existence of the parasite Thus, throughout 
the plains of India there is no species of barberrv , and I be’iev e there 
is no barberry in Australia In the case of the pVams ol Irdia, it was 
necessary to assume that the wheat plants were attacked by the xodxv* 
spores of the barberrx, which hid been wafted to them from erornous 
distances, as, with the exception of several •peties of Berbern m the 
Khasia lulls, one on Pansnath fB stub cal, two on t^e Nilgais 
(B. anSlata and B, nepaleasis), all the re<t are Hv-itavan. The spores : 
ore exceedingly minute, and it is qu te posvb e that jhev rt\ earned i 
by the winds to sjch urrren«e dis'ances I foand, however, f'c*a a 
careful examination ol the «peci*nrrs f rrce-vtd through t*^ iihdnesa ; 
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Commoner Rusts and Mildews 


1885 Humidity excessive ui January and February, and normal in 
March , cloud very excessive in January, deficient in February, and 
excessive thereafter, rain excessive m January, normal in February, 
and deficient in March and April Conditions favourable to the host 
but on the whole not favourable to the fungus Outturn rose 

1886 Humidity and cloud excessive in January and March, and 
normal in February, ram excessive in January and March, and deficient 
in February Conditions favourable to the host, and very favourable to 
the fungus Outturn fell , a good instance of the repressive influence of 
the parasite 

1887 Humidity and cloud excessive in January, but deficient m 
February and March, ram the same Conditions unfavourable to both, 
especially to the fungus Outturn fell still low er 

1888 Humidity excessive in January and February, especially the 
latter month, but deficient thereafter , cloud about normal in January 
and February, and deficient thereafter , rain excessive in January, and 
deficient thereafter Conditions in January favourable to the parasite 
Outturn much the same as in the previous year 

In reviewing these results, it appears to me that in the Central 
Provinces the weather conditions and the outturns of 1877, 1878, and 
1883, but especially 1878, strongly support the view I hold, that the 
deficient outturns were very probably due to the parasite In the Panjab 
the case appears to me to be even stronger, as the years 1877, i878, 1879, 
1880 and 18S1 were all years m which the weather conditions favoured 
the development of the fungus, and in which the outturns were loner than 
we should otherwise have expected them to be , while, on the other hand, 
the years 1882, 1883 and 1884 were adverse to fungal development, and 
the outturn steadily rose. Lastly, in the North-West Provinces and 
Oudh the conditions do not stand in strong relief, either for or against 
tny argument The weather conditions of 1877 and 1878 were on the 
who*? favourable to both host and parasite, and the outturns fell pointing 
to the fungus as the cause In the years 1876 and 1880 the conditions 
were fairly favourable to the host, but decidedly unfavourable to the 
fungus, and in each year a rise in outturn was recorded In 1881 and 
1883, conditions were on the whole favourable to the host, and favour 
able to the fungus m March , but the favourable weather for the latter 
came late, and the outturn m the former year was slightly increased 
and in the latter year remained stationary. 

J will now proceed to make a few remarks regarding the causation of 
the disease Long before De Bary rcdiscoiered, * in tB6S. by actual 
experiment, the connection between the barberry /Ccidium and the rust 
of corn, such a connection was firmly believed in by farmers both in 
Europe and America, and, indeed, the compulsory removal of afffnr* 
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berr) bushes was enforced by legislation m several places, t g , by the VI 
Barberry Inw of Massachusetts, published on Jan 13th, 1755 This WHEAT 

fungus, whose life history is completed on the barberry and cereals, 

(wheat, barley, rye, oats), and certain wild grasses, goes by the name 
Pnccinia grammis, Per s Its diagnostic characters on the cereals are that Characters 
the uredospore (« e , the orange-red spores on the leaves in the early stage, Ured 03 pores 
and popularly known as “ rust ”) is more oval than round, and has two c °nf 
germ-pores on the short equator opposite one another , and that the tehuto- pp 43,4 
spores (1 e . the spores from the black pustules, vv hich are formed later. Characters 
and which constitute the disease popu J - J ' ' --**—«» * -1 j of 

t e , not covered by the epidermis 


apex, which is also well rounded, a 

This fungus is the most prevalent, and probably the most destructive^ in 
Europe. There are, however, two other species of rust and mildew whose 
life-cy cles in Europe w ere likewise discovered by De Bary on the same 
crops. These are (2), Puccuua Rubigo vera, D C. (sy nony ms, P. struefonms 
Westendorp, and P. striunims, Fuckel) , and (3), Puccuua coronata, 

Corda. The former completes its life-history on several species of borages 
and the latter on some species of buckthorn (Rhanmus) The main 
diagnostic characters of P, Rnbigo are that its uredospore is rounder 
than that of P gramims with several gem pores irregularly scattered 
over its surface, and that its tel eutospores are not naked but covered by 
the hosts epidermis, are mostly squared at the free end without 
appreciable thickening and are exceedingly short stalked 1 he teleuto- 
spore beds are in Europe surrounded by hair like structures termed 
technically paraphyses , but these structures were rot present in any of 
the specimens I have examined in India We need not consider the 
characters of the third species (P coronata), since it is of rare conf trfth 
occurrence on cereals, and plays no important part, I hav e nev er seen PP. log its 
it myself on any Indian cereal, though I have found it frequently on a 
wild grass (Brachypodmm sylvatictwj) 

The predominant part played by P. gr ammi s in Europe led most 
observers m other parts of the world to assume that the same species 
was also the most destructive with them, and this notwithstanding the 
absence in many places of the barberry, which De Bary showed to be Absence or 
necessary for the continued existence of the parasite Th us, throughout Berberry 
the plains of India there is no species of barberry, and I believe there on / oq 1 * 
is no barberry in Australia In the case of the plains of India, it was 
necessary to assume that the wheat plants were attacked by the recidio- 
spores of the barbern, which had been wafted to them from enormous 
distances, as, with the exception of several species of Berbens in the 
Khasia hills, one on Pansnath (B asiabca), two on the Nilgins 
(B anstata and B. nepalensis), all the rest are Hymdlajan The spores Distribution 
are exceedingly minute, and it is quite possible that they may be earned Spores 
by the winds to such immense distances I found, however, from a 
careful examination of the specimens I received through the kindness os ’ 
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of friends from the various localities I have alread> mentioned, that 
the most prevalent species is not P grauunls, but P. RubigO'Vera * 
Indeed, the only specimen of P gramims I received came from Jeypore, 
where P. Rufcigo is also prevalent Should further observation confirm 
tt* e’pwwotv wb.«h. I am. v.mx w rlv?ed. to taM, v.aw/J.y, that tbyj mam 
cause of rust and mildew in India is P Rubigo, we need no longer 
trouble ourselves with a barberry connection But while we escape 
this difficulty we fall into another, namely, that, so far as our present 
knowledge extends, no ./'Ecidium on any species of the Boragiaea is 
known This is in itself, however, no matter of marvel, as few botanists 
have interested themselves in this region of their science and such an 
iEcidium has never been looked for It is more extraordinary that 
P. Rubigo appears to be the most prevalent rust in the Simla region, 
where the barberry Radium (in one form at any rate) is most abundant, 
and where no borage Radium is known to me, although I have 
searched arduously for such fungi generally for some years I 
would not, however, have it understood that such an Radium 
certainly does not exist in the Simla region , it is quite possible that 
it may have escaped my observation, though 1 do not think this prob- 
able, especially as, to be the cause of rust here, it must be common 1 
am more incited to think that the life history of P. Rubigo has a different 
course from that taken in Europe, and that the subject would well repay 
thorough mv es tigation, not only in the interests of science, but also in 
those of ecod°my* I may add that I have recently found, by experiment, 
that the barberry /Ecidtum is produced by a teleutospore on a wild grass 
with all the characters of P grarawis, but I have never found this 
teleutospore on any cultivated cereal here Moreover, the season during 
which the barberry /Ectdium is produced here is the summer, whilst the 
aheat and barley crops arc raised here, as in the plains, during the 
winter montb s » and are reaped in April and May 

I ha\e figured the teleutosporcs obtained from specimens gathered 
ot Dumraon, Jeypore, Gujrat Simla, and tie Ghilghit valley (Plate 
II) and, if these are compared with the figures I have copied from 
Frank, it will be seen that they arc typical P. Rubigo spores This lull 
be the more striking ,f these figures are compared »* «, 

from a specimen of Joy pore wheat, representing a typical P. gramims 
teleutospore. Moreoicr, the teleutospore beds were in all cases (caccpt 
thorc from which Tig, i were taken), covered with epidermis, and the 
uredospores, wherever I found them (Tig 4). Panted the charac era of 
P. Rubigo ft is aery -astonishing to find that P. gmmd, , 

Jeypore, and that the natives recognise the distinction, sine S' 

P. ^riuis » Roll,,” and P. Rubigo “ Roll. » 1 am inclined, howc cr, 
,0 thirdc that ,t is a mere coincidence that the [specimens I received 

the miin cau*c °f »•*** 
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labelled “Rolls” and " Rolla '* happen to have been different species, VJ 
because it was stated by the zemindar that " Rolla ” ( P, RubigO was less WHEAT, 
destructive than “ Rolh ' (P grammis), whereas from a very careful 
inspection of the grains I myself took from the ears of each named speej. 
men showed that, on the contrary, the destructive effect of P. Rubigo 
(“Rolla”) was, as I have already shown very considerably greater than 
that of P, grammis ( ' Rolh ’ ) (Plait JJ, figs jo to tj ) If P grammis 
u related to no other jEcidium but that on the barberry, and there is no 
reason to doubt it, then we have here an excellent instance of the great Wind carried 
distance the tecidiospores can be carried, since, if these spores.came from 
the Himalayas, the nearest barberry habitat, they most have travelled VP 39,97 
about 300 miles 

I should not omit to note here, that P. Rubigo may apparently survive Hibernation 
from year to year without any intermediate xcidtal host, as the mycelium Cortf t eitn 
which produces rust and mildew has the power of surviving in a perennial 
form in the roots of grasses Such a continuous succession of the rust 
mycelium is, however, much more probable in Europe where crops, both 
of cereals and wild grasses, overlap one another, than in India, where 
analogous conditions are apparently absent or much rarer I am not 
aware that a single species of our summer or “kharif ” crops (millets 
for the most part), which alternate with wheat in cultivation, harbours on 
any species of Uredine (the order to which rust belongs)* I have en- certf tetih 
deavoured to get definite information on this important subject, but p 39 
without success, and my own continuous and specially directed observa- 
tions in Simla have failed to bring to light the existence of any Uredine 
on the summer crops which alternate with our winter cereal crops I 
have, for example, visited fields in the summer months with the special 
purpose of finding some species of Uredine, since I knew (also by 
personal inspection) that the wheat crops immediately preceding have been 
enormously rusted and mildew ed 3 nd found no trace of any, and then 
I have again visited these same fields when they were again bearing predo, ' 
wheat crops, succeeding the above-mentioned summer crops, and have 
found them again largely rusted l have also looked on wild grasses for p 64 
surviving rust, but have found none 

An investigation into (he causation of rust would be by no mein' a simple 
one It will be gathered from what 1 have already written that the subject 
is surrounded by many difficulties Still there is I th nk, every hope that 
3 patiently conducted study of it would be rewarded with success, 
and, the cause being known, w e w ould be m a position to apply remedies. 

Before light is shed upon its true cause probablj much destructive work 
must precede constructive. In illustration of my meaning, I may draw 
attention to Sfeeman's view that the rusting of wheat was due possibly 
to the transference of the disease from “Ulsee” (linseed) At the time pp J ? so 

* Since this was written, f have obtained Pcccmia Peaniseti on Sorghum 
vulgare , but although Sorghum is usually * summer crop, jet th- ipectarnj | 
obtained from the Poona district were on a winter crop 
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he wrote, such an explanation was plausible enough, and even now (with 
the data he had) it is wjthm the bounds of possibility Nothing is 
known, so far as I am aware, even at the present time, of the nature of 
that disease on ‘‘UJsee’*, but, being struck with his explanation, I 
obtained a specimen of such diseased “ Ulsee ” from Dumraon (whence 
1 also at the same time got the mildewed wheat specimens above 
referred to), and found it to be a species of Melampsora • (a genus 
certainly of Uredineae), and this renders it almost certain that the disease 
on "Ulsee” is in noway related to the rust of wheat X his is an in- 
stance of partial destructive work clearing the way towards a final solution 
of the rust’question -^partial, because it still remains to be proved that 
the teleutospores borne on the “ Ulsee ” do not tn fact attack the wheat 
plant It is extremely improbable that they do Then, again, we must 
Clear our ideas regarding the part placed by the barberry. That it 
does not play any considerable part here m India appears highly pro* 
bable, but that it does play some part is certain, •from the occurrence 
of P- grammis in Jeypore. 

In conclusion, 1 must express my thanks to many friends for their 
assistance in procuring specimens for me of rusted crops, and for much 
valuable information on the prevailing local ideas regarding the causation 
of this blight. These are often quamt, but as they are not of scientific 
interest I have not noted them m this essay I am especially indebted 
to Surgeon Major T H Hendley, Rao Bahadur Thakuran Govmd Singh 
Bahadur, of Chomu, and Thakuran Ragonath Singh, of Achrole, for the 
excellent specimens I received from Jeypore These were the most 
interesting as well as the most carefully collected specimens I received, 
including, as they did, specimens of true P. grammis, and showing 
that the zemindars are web acquainted with the difference between 
P. grammis and P. Rubigo vera Lieut Manners Smith was, also, kind 
enough to send me specimens from time to time, from Ghifghit, 
and these were of great and special interest My thanks are also due 
to Dr Georga Watt, C l E , for the interest he has taken in this matter 
and for statistical information (Journal of Botany, Vol jo of 1893) 


A ffotc on 

Melampsora a ad Coleosporium. 

“I hate found considerable difficulty in separating certain Uredmcs 
into Melampsora and Coleosponum, mainly because I hare not been able 
to observe the germination of the teleutospores sufficiently accurately 
Apart from this, howeier. (he morphological characters of each group are 
sufficiently definitely set forth in WinUr*# "orkt to enable one to separate 
them with confidence, were these characters maintained in each species 
Tor example, it u stated that in the genus Melampsora the teleutospores 
* Melampsora LlnJ, Peru 
t Dw» ‘ Pihe DcutseWanJj, ’ etc. 
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are single-celled, or vertically divided, rarely horizontally, and that the VI. 

uredospores are borne singly on basidia; whilst in the genus Coleo- M so»tJu P ’ 

sporium the teleutospores consist of several, usually four, super-imposed 

cells, and the uredospores are in short chains. Dut in the case of the 

Simla forms these characters are not separately maintained, for whilst 

in some species the teJeufospore forms conform n ilh the description of 

Melampsora spores the related uredospore forms resemble Coleosporidm 

forms. This is the case, for example, with the parasites on Hypericum 

and Leptodermis. In these species the tcleutosponc forms are distinctly 

of the Melampsora type, whilst the uredos being in well-defined chains 

resemble Coleosporium . As the te/eutospores are the more important I 

have considered these forms species of Melampsora. In only one species, 

namely, that on a species of Saloc, do the characters of the teleutospercs 

3nd uredospores coincide with the descriptions given by Winter This 

would appear to show that the distinctttc characters of the uredospore 

formation in (he two genera, as usually given, are not of generic value 

Lastly, I would draw special attention to the formation of spermogonia Spermoffonl*. 

in one of these fungi, namely, on Hypericum. So far as I am aware the 

existence of this form of fructification has never jet been observed 

in any other species either of Melampsora or of Coleosporium " (Jour., 

Asiatic Soe. % Bengal, Val IV/ , Pt //., A'a J, tSSj, p.Sj) 

Species Mo. 30, page 82. 

Melampsora Lint, Ptrt. 

Found on Linura usitatissimum, L (** Ulcer"). 

I obtained excellent specimens of «pecies ef Melampsora gathered Cw*f. 
on the 4th April tSpo, at Dumraon, N -W. Province*. Theleaves vre ***“ 
very extensively attacked w th orange-red pustule*, oval to round, but 
coalescing freely and often involving most of the leaf-surface. These 
pustules are mostly cpiphyllou*, and they are often surrounded by a wall 
of cpidermfj giving them the appearance of the trodial /rcftJ r Jcat>on cl 
Phragtnldittn. In other parts dark crusts might be seen which were the 
teleutosporc beds. 

The uredo«pores are pale orarge-red, and art accompanied by 
colourless capitate parephjxes, sometimes of vry large tire, the head 
exceeding the spores in diameter. They are round (Flare I, fg. 4.*) to 
Oval, and the dried «porr\ when jy«t immersed in water, mea»u*rf at*tS ■ 
tB-»6p But after lying forty -eight hours m »a*er men spares Leecme 
spherical, treasuring to 31 ft in diameter The ep 'p-re »s sparsely beset 
with spine*. I cou’d not a •certain the ru-ler cf germ peers. The 
paraph) «e* had heads measunne 30-2S x sop. 

The ttletto* poors are lerg. cv! ndncal, cf p-mrit* s ngV-criV! 
bodies «rey frm Jy adbe-m to r-r artier latma'.v (F!a»r L f P- 4. J>. 

Thn etch cxh&U a central m-e'ear spare, *r d retir'd. ah" lj f 
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he wrote, such an explanation was plausible enough and even now (with 
the data he had) it is within the bounds of possibility Nothing is 
known, so far as I am aware, c\en at the present time of the nature oi 
that disease on “Ulsee”, but being struck with his explanation, I 
obtained a specimen of such diseased * Ulsee ” from Dumraon (whence 
1 also at the same time got the mildewed wheat specimens above 
referred to), and found it to be i species oi Melampsora * (a genus 
certainty of Uredme-e), and tins renders it almost certain that the disease 
On " U/see *’ is m no w ay related to the rust of wheat I his is an in 
Stance of partial destructive work cleanngtbe way towards a final solution 
of the rust'questlon —partial, becaus- it still remains to be proved that 
the telcutospores borne on the “ Ulsee ” do not in fact attack the wheat 
phnt It is extremely improbable that they do Then again, we must 
clear our ideas regarding the part played by the barberry That it 
does not play any considerable part here in India appears highly pro- 
bable , but that it does play some part is certain, -from the occurrence 
of P gramlnla in Jcypore 

In conclusion, I must express my thanks to many friends for their 
assistance in procuring specimens for me of rusted crops, and for much 
valuable information on the prevailing local ideas regarding the causation 
of this blight These are often quaint, but as they ate not of scientific 
interest l have not noted them in this essay I am especially indebted 
to Surgeon Major T H Handley, Rao Bahadur Thakwan Gownd Singh 
Bahadur, of Chomu, and Thakuran Ragonath Singh, of Achrole, for the 
excellent specimens l received from Jcypore These were the most 
interesting as well as the most carefully collected specimens I received, 
including os they did, specimens of true P Enunuus and showing 
that the zemindars are well acquainted with the difference between 
- - - - U ft ut Manners Smith was, also, kind 


p. grammis and P Rubigo vera 


couch lo send me spec, mem from time to I, me, iron, GMgK 
and these \scre of great and spcca! interest My thanks are also due 
to Or George Watt, Cl E, for the interest he has taken in this matter 
and for statistical information [yourntil of Botany, f of 3 / 9 

A Ji’otc on 

Melampsora and Coleosponum. 

. , , . 4« ra hle difficulty »n separating certain Uredtnes 

sufficiently d > . characters unintsmed in each species 

• pi damps ora I-ini, Pert 
4 Dtfl ♦ p tie OeutseWai*!*/ « tc 
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are single-celled, or vertically divided, rarely horizontal]}, and that the 
uredospores are borne singly on basidia, whilst in the genus Coleo- 
sponnm the teleutospores consist of several, usually four, super-imposed 
cells, and the uredospores are tn short chains Out in the case of the 
Simla forms these characters are not separately maintained, for whilst 
in some species the teleutospore forms conform with the description of 
Melampsora spores the related uredospore forms resemble Coleospontlm 
forms. This is the case, for example, with the parasites on Hypericum 
and Leptodermis In these species the teleutosponc forms are distinctly 
of the Melampsora type, whilst the uredos being in well-defined chains 
resemble Coleosponum. As the teleutospores are the more important I 
have considered these forms species of Melampsora In only one species, 
namely, that on a species of Salix, do the characters of the teleutospores 
and uredospores coincide with the descriptions given by Winter This 
would appear to show that the distinctive characters of the uredospore 
formation in the two genera, as usually given, are not of generic value 
Lastly, 1 would draw special attention to the formation of spermogonia 
in one of these fungi, namely, on Hypericum So far as I am aware the 
existence of this form of fructification has never yet been observed 
in any other species either of Melampsora or of Coleosponum *’ {Jour , 
Attaitc Soc , Bengal, Vol LVl , ft //, No 3. 1887, p 83) 
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Species 2* o. 30, page 82. 


Melampsora Lml, Ptrs. 


Found on Liuum usitatissunum, L f‘ VI see") 


I obtained excellent specimens of species of Melampsora gathered 
on the 4th April 1690, at Uumraon, N -W. Provinces The leaves were 
very extensively attacked w th orange-red pustules, oval to round, but 
coalescing freely and often involving most of the leaf-surface. These 
pustules are mostly epiphyllous, and they are often sunounded by a wall 
of epidermis giving them the appearance of the mcidial fructification of 
Phragmidium. In other parts dark crusts might be seen which were the 
teleutospore beds 

The uredospores are pale orange-red, and are accompanied by 
Colourless capitate parapbyses, sometimes of very large size, the head 
exceeding the spores m diameter. They are round (Plate I, fig. 4, a) to 
oval, and the dried spores, when just immersed m water, measured 31-18 * 
18-16 p But after lying forty-eight hours in water most spores become 
spherical, measuring 24 to 21 ft in diameter The epitpore is sparsely beset 
with spines. I could rot ascertain the number of germ pores The 
paraphyses bad heads measuring 302S X so p 

The teleuto«pores art long, cylindrical, or pmmat c s rgle-ctlled 
bodies, very firmly adherent to one arotber laterally (Plate I, fig. 4, *). 
They each exhibit a central rudear space, and measured, after lying forty- 
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eight hours it* water, 54-56 X xo-g p. They did not germinate after 
lying some days in water even up to June, and I conclude a period of 
rest Is necessary before this can take place 

Remarks —-This is no doubt MeJampsora Lmr, Pets The spore 


measurements of the Indian species are compared with the statements of 
European authorities in the following table - — 



India 

1 SchrCter 

Saccardo 

j Winter. 

Uredospores . 1 
Teleutospores 1 
Paraphyses 

si 18x18 16 I 
5450x109 1 

30 28 X "0 

I 22.15 x 1O 14 
45*20 

20x17 

24-15 x 18 14 

60 15 x 20-17 | 

24-16x17-14 

44 *i 8 


On this it need only be remarked that the Indtan variety has much 
narrower spores than the European, and that it has also large-headed 
paraphyses These differences are not, however, important Taktng 
some grains from extensively attacked plants I found that twenty-eight 
of them weighed against twenty sound grains The fungus has a very 
u ide distribution SaOGardo records it in Italy, Dalmatia, Britain, France, 
Austria, Switzerland, Germany, Hungarj, Bohemia, Norway, Russia, 
Belgium, Asiatic Siberia, and North Africa (Journal of Botany , Vol. 
28 of 1 8 go ) 


Species JVo. 41 , page S 2 . 

Phragmidium subcorticium, Sehrank 
Pound on Rosa moschata, Mill 

“ I found this host attacked by a species of PfiragmidiUrn earfy in 
September The leaves bore at this time both yellow uredo- and black 
tcleuto spore pustules, the latter readily distinguishable from the species 
on Rubus by their smaller size, and by their irregular and general distri- 
bution over the lower leaf-surface, instead of being in special circular 
patches on the leaves On examining the yellow pustules they were 
found to contain numerous uredospores, with some immature-looking 
yellow teleutospores, while the black pustules contained mostly dark- 
brown teleutosporcs These spores were put at once into water, and 
while the uredospores germinated in the usual way no teleutosporcs 
did so 

“ The URrnosroREs are angular orange-red bodies, with an cpi spore 
bc*ct with numerous warts {almost spines) and punctured by 7 to 9 germ- 
pores They measure about 26 to 30 /1 m diameter Only one germ- 
tube is emitted by each spore. 

“ The TrLRtrrosroRts are readily distinguished from those on RabaJ 
by their pointed cr mucronato cnd« In young pustules some teletito* 
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nrg am a. ’ sr ry^dfgr.. dreng*i rsr are entrir-t h r nr-n . Tree- are afar 
TnnanaEl gr c r jsntsrnfer mrm lj firrror enrrc ealr. 5uc smnsTmtt 
(th te^.T* nr Eg s^e xiognEr t J^x "an tmosixh lanj' me srci ter 

•ruts- Arad er tTESSilarri cti iTh:- ' hr n. nrf Tffl^crr^hri. Bn&jnnj' ur 
tfte scalar t*i5- x cr^rn eanratrnrf velon-ar '^mur nnntcr- were 
aCnrasrjsraniatE -rrT^ ifci ag-crE at Time^i TS- Ut irl C cntxrreE 
scnruxsT armnncir rr snnrrrr C *nn£ 5rrt smee die g K g ga rg' rntm str.. 
Tie oral arts g ng * c a- aririt: sou. <rn; tc nrf /t 5r 

aEsrgEK. 

“T*i- jExtrrcci. semii- C;ma;iH ti As icma siar or rare larirtiE senge- 
rsxSgfk aunExmer zZ vrr? esarra'^r Thee Qgxk an: SnreE an 

* 4 te lezs-fs: artE or*- dta sender ag n b. artE the anarsltifir hetrhr" dieir 
af vara gne s ~^s tn u^'R- ivphv — -nrenmes -rr? eeem"re^C 7 r die sfcrna_ 
nr die 23tc r staarTcar die ’nnKrtr’nfrj !s dun tn an irsreave crDntrs- 
Terre or tfe grrartiu' nx ca.Tr Servee r the h^naiiemx 3 rd die Tsit: aT 
TPn i ar- 5nrdle=. TV? sar» -s t= •vcf*- dVTgninic die sr-TTrar 
mnmfts. The asfdicErrns an jicraff it 'Luj chams. 5aC there vs 
-nr gerSnirr at arrtr S rrd- The ror^n at t xeds e- ncirer. s'n^eC 
ttS dii 5 *«i 3 ne£ gsranH’ss- L-r drr cage snermr'na. are Tunrffhex. 
The* are snnerfcsL arc- SrsToenTu en. ec.iy reuns of eient xs? &e 
5mm£ on the arm—" er-cKaa ibcubg: :c -1 semes heurnv The 
tcEtfjCSCOTs are £s.e mnir-a: :r -e'etv mi amEee. ar ga r u i-ny mr an 
tr'eage e rr a. The ssiErnrs s id ws. uses rtnl; ^dr 
CiheecfeeM 

“ X &usS m ir? gamer s neeuenl’t ,»rtnc»2X * tii -Ins astdliiin-uitanrij- 
lUnger. her erms^ errnixp t ae-ar aean mean- ar srmi- r*i.m=- 

“ — Ttih is ?nc«i; Fira^asnnd seixsrncnesL 5uC tae 

Ih'aliire gone ae die 5 “e end or d*e adtenr^rres s -ret aear •» *' rur>x X' 
3r t*~iW 5? 32JirttET ana Pcirrij’ir e ter *rj-ix C veue a-sa •'m* 
srtreitTan tti tfie -rziznq- zmr.rr~? ar d*e a^ennjnr'ns mi j n str~irj 
enntrsix a"iIi die ^mediate jjmirmhiilrj n die net s~ieaa ’*' 

XtVi/ut XmrrC. TjLLTZy.^t. lZ. r w “ -7 - 


^prru'-i y~i^ XT V _p*r-*e 


**Tte innirnTT T**ich ct-n C n d~= e ars 3 s_t «- 
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eight hours m water, 54-56 x *0-9/1 They did not germinate alter 
lying some days in water e\en up to June, and I conclude a period of 
rest is necessary before this can take place 

Hematks — This is no doubt Melampsora Lini, Pers The spore 
measurements of the Indian species arc compared with the statements of 
European authorities in the following table - — 



Inc! a 

J Schrbter 

Saccardo 

Uredospores 

j *, iSx IS 16 

I 22.15x1614 

24 >5 * iS 14 

Teleutospores 

■ 54 5o*'0 9 

45 * 20 1 

Co 15x20-17 

Paraphyscs 

30 28 x 20 

"ox 17 



On this it need only be remarked that the Indian \anety has much 
narrower spores than the European, and that it Ins also large-headed 
paraphyscs These differences are not, however, important Taking 
some grains from extensively attacked plants I found that twenty eight 
of them weighed against twenty sound grains The fungus has a very 
wide distribution Saocardo records it in Italy, Dalmatia, Britain, France, 
Austria, Switzerland, Germany, Hungary, Bohemia Norway, Russia, 
Belgium, Asiatic Siberia, and North Africa [Journal of Botany, Vol 
38 of iBqo) 


Species Ao. dJ f page 82 
Phragnudium snbcorticlum, SchrauL 
Tound on Rosa moschata. Mill 

“ 1 found this host attacked by a species of PhragraidiUm early in 
September The leaves bore at this time both yellow uredo- and black 
tclcuto spore pustules the latter readily distinguishable from the species 
qn Ruhua by their smaller size, and by their wcgular and general distri- 
bution over the lower leaf surface, instead of being in special circular 
patches on the leaves On examining the yellow pustules they were 
found to contain numerous uredosporcs with some immature looking 
jellow teleutospores while the black pustules contained mostly dark- 
brown teleutospores These spores were put at once into water, and 
while the uredosporcs germinated in the usual way no teleutospores 
d dso 

« The URrnosroRES arc angular orange-red bodies with an cpisporc 
bc*ct with numerous warts (almost spines) and punctured by 7 to 9 germ- 
pores Thej measure about 56 to 30 p in diameter Only one germ- 
tube is emitted bj each spore 

* The telm/tosporm arc readily distinguished front tl o»e on Rubus 
ly tier po nted nr mucronatc tnd« In young pustule# lomc telento* 
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•pn-rvare fi'Ange-ve’V*, though r*o*l arc dsrk b'own They arc also 
mm; divide!, each w»h rirg urna’Jy «ntn or eight cells, but sometimes 
even ten. Tbn *-**« j*gftV« t loo x 33 /i (an unusually long spore with ten 
co~vpaTmrrs , xm*aM *fd is'* X 33 ji The «porf% arc covered with coarse 
»xr*» A no! he* pocu* arrty comi«*s in a very wtll'tmrked bulging in 
the stalks with a cants contain ng yellowish granular matter. These 
spores grmina’eonS afte*a period of winters rest In April I obtained 
s pond ul formation in spores I had kept since the preceding autumn 
TTic sporidit .are *phcnC.al, bnght orange-red, and 9*5 to 125 /1 In 
diameter. 


VI 

PtJCCTNIA 

COR0NATA. 


* The jrctnui staoC consuls in the formation of very bnght orange* 
red beds, sometimes of very extensive area Thc«c beds are formed on 
the learn and oa the sma M «r stems, and the mycelium bearing them 
always gives n*e to hypertrophy, sometimes very excessive, on the stems 
tn the latter s tcatioa the hvpcitrophy is due loan excessive enlarge- 
ment of the parenchyma cells between the hypoderma and the’central 
vnscu’*r bundles. Th s stage is met with throughout the summer 
months The jccidiospores are given off in long chains, but there is 
no pendiuro of am kind The margin of beds i«, however, fnnged 
with club-shaped paraph) ses In this stage spermogoma are numerous 
Thrv arc stiperfciai, ard frequently coalescing groups of them ml) be 
found on the upper tcaf-surfacc opposite a bed of spores below The 
mcidiospo*rs are pale orange-red or yellow oval bodies, measuring on an 
average 20 x 17 /«. The cpisporc is thick and beset externally with 
tubercles 

*• A bush in m) garden is frequently attacked uiththis cecidium bearing I 
fungus, but curiously enough it never bears tclcuto- or uredo* spores 

11 /tritwirA*.— This is probably Phragraidmm snbcorticitfm, but the 
hyaline point at the free end of the teleuto<porcs is not nearly so long as 
is given by Schroterand Plowright in their works I would also dra^ 
attention to the resting property of the telcutospores which is in strong 
contrast with the immediate gcrmmability of the next species ” {Jour , 
Asiatic Soc , Bengal, Vo l LVI , Pt //, No j, 1887, pp. 79-St) 


Species No. 53 (a), page 82. ^ 

Pflcdma coronata, Corda ? 

Found on Rhaiunus davnnctis, Pall I 

“The ajcidium which occurs on this plant is not very common, 
although occasionally an attacked tree or bush is very extensively I 
aQected. The fully ripe xctdmm may be found as early as the latter 
part of May, but it is more usually met with about the middle of July j 
’The fungus attacks leaves, ycung stem, and drupes, the last sometimes 
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very extensively indeed When the leaf is attacked, the invaded areas 
are usually small, and generally only one patch occurs on each leaf 
These patches are dark redd sh brown above, surrounded by a halo 
of pale yellow, and the orange yellow ascidia are borne on the loner 
or concave surface of the leaf, opposite the dark central part seen above 
The red colour of the patch is due especially to discoloration in the 
palisade cells, and the abnormal thickness to hypertrophy of the spongy 
tissue, the palisade cells retaining their normal dimensions and characters 
The tissues in the areas invaded are very extensively permeated by 
hyphJe, and many cells are destroyed While the thickness of the leaf* 
blade is normally 012 6 mm, it is about 0440 mm in patches 
bearing ripe -ecidia A patch of ordinary sue measured 1 cm in 
total diameter, the central reddish brow n part measuring 6 m nt- in 
diameter The patches are sometimes considerably larger, however, and 
more irregular in shape The secidia are tubular structures, very deeply 
sunk into the lamina! tissue measuring about 175 mm in length, 
and therefore resembling in some degree the /Ecidium on Pyms variolosa 
described below With very few exceptions the xecidia burst from the 
low er surface of the leaf These patches on the leaves are often placed near 
the margin of the leaf, and are usually between, and not over, the principal 
veins, but when a vein is involved it is considerably thickened When 
the stem is attacked, which occurs but rarely, it is considerably swollen 
The drupes when attacked are often densely covered with iccidial tubes 
set at right angles all over them 

“ The spermooonu are formed on both the upper and lower ‘urfaces 
of the patches, and may often be found npe when the madia on th- 
same patches are also fully developed They are inserted between the 
cells of the single layer of palisade cells when situated on the upper 
surface They have a tuft of paraphyses protruding through their 
mouths, and measure about 0 107 m m in depth and breadth 

“The 'ecidiospores are round orange-yellow bodies of very uniform 
size, measuring 23 fi in diameter when recently wetted with water The 
pendial cells arc roughlv hexagonal, adhere very firmly to one another, 
and measure about 26 X 16 p The centre of each cell contains orange- 
yellow matter 1 ke the contents of the Trcidiosporcs 

“i —There can be l ttlc doubt that this tcidium is caused 

bv a Pncctnia, with all the characters of Pnccmia coronata, wh ch occurs 
on Bracbypodiutn sylraUcum in Simla, but unfortunately I have rot 
had sufTcicnt opportune es of \chfymg this. So far as my insufficient 
experiments go 1 have always obtained negative results. I am also 
not quite au e whether th s *ccidmm does not also occur on S»E*ntl» 
oppositifolia’ ( 7 cttr Attai e «&>-„ / Vet tVl , Pi. 11 , P ■?$$)• 
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Species So. 63 (b), page 82. 

Puccinia corona ta, Cor da. 


(d. Barclay.) 


(A.) on Brachypodiunj sylvaticora, Beauv. 

This fungus js not very common, and is usually found in localities 
where an aecidium on Rhamnus davuriccs, Pall , occurs. I have already 
expressed my belief that it is related to this zcidium,* although I have 
not been able to prove it by experiment. The teleutospore beds form 
very minute black points on the upper surfaces of the blade, sometimes 
arranged linearly ; but they never coalesce to form linear beds. The 
uredo pustules are much larger, orange-yellow, and also on the upper 
surface of the leaf. 

The uredospores are pale saffron-yellow bodies, with a finely puncta- 
ted cpispore, measuring, when just moistened, 20 to 24 p in di ameter. 
They germinate in the usual way by throwing out a single germ- 
tube. ’1 here are three or four germ-pores, but only one germ-tube is 
emitted. 

The tcleutospores are brown with the characteristic crown of generally 
regularly arranged processes. They are borne on short stalks, and each 
cell usually displays a well-defined nuclear vesicle. The total length 
of the just moistened spores is 38 to 44 p, the upper cell measuring 
from 18 to 22 p, and the lower, 19 to ?6 p ; the width at the septum is 
10 to 1 1 p- The spore narrows gradually towards the stalk, and is 
scarcely at all constricted at the septum. They do not germinate until ( 
after a winter’s rest. In the spring they germinate freely ; the promy- j 
cehum from the upper cell emerging from a point immediately under | 
the crown, and that from the lower cell, from near the septum. Four 
sporidia are usually formed at the ends of short.pomted stengmata 
The sporidia are oval bodies measuring on an average II X 6 8 p, vary, 
ing from 10 X 6 p to *3 X 9#b They germinate readily. The promy- 
cehum at the base measures 6 to 7 p but opposite the sterigmata 
only 4 to 5 F' 

(B.) on Chrysopogon oeruleos, AVrr.f 

This is an uncommon parasite resembling the above in the teleuto- 
spores being coronated, but I am inclined to think it is a distinct species, 
because the spores themsehes have a different form, and the crown cf 
processes is usually \ery irregular, contrasting with the usually regular 
crown of the fungus above described. Other noteworthy differences 
are the following Theiteleutospore pustules are linear, and on the lower 
surface of the leaf. Uredo pustules are placed also on the under surface, 
and these are produced throughout the winter, as I haw found them 
• J. A. S. B., VoL LV1 , P U IU No. 3, :6 87. 
f See correction on opposite 
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late in autumn, and \erj early m February, whilst I have never found 
the uredo pustules of the forego ng fungus after summer. 

The uredospores 3re circular, oval or pjriform, and, when just mois- 
tened, \arv from 17 p in diameter to 26 x 21 p Their contents are 
pale orange-yellow, but their coloured matter is characteristically confined 
to the centre of the spore, leaving a colourless periphery about 2 p 
in depth ; the epispore is smooth. 

The teleutospores are adherent, falling off with a small portion of 
stalk attached The crown processes, as already noted, are remarkably 
irregular, and the individual processes are often, aery long The freshly 
gathered spores, when just moistened, have the following dimensions — 
whole length 43 to 55 p, the mean being 4 9 to 50 ^ ; the upper cell 
On an average 25 p long, and the lower 24 p, the breadth at the 
Septum 8 to 12 or 14 p- These spores, I found, germinated very freely 
«n water so earl) as the 15th February, when most other teleutospores 
were still incapable of doing so, and when the spores of the foregoing 
fungus only commenced to germinate, without proceeding to the forma- 
tion of sporidia The lower cell usually germinated first Four spon- 
dia are usually formed on each promjeehum, these are oval and 
measure about 9 X 7 p 

\C) on Agrostis Hookenana, A/euiw. 

A third form occurs on Agrostis Hookenana with characters more 
nearly resembling form B than form A The teleutospores are almost 

1 identical in form and measure 44 to 50 p in total length, and 3 to 10 at 
the septum In the absence of biological data, however, it is impossible 
to say definite]) u hethcr all these forms belong to one species, but until 
these arc forthcoming they may conveniently be grouped together. 1 
have not seen an) uredojform on Agrostis (Jour n Astatic Soc , Bengal, 


Vol. LVIll . Pt JI.> iS8g, pp 348 ?4 q) 


Species Xo. S3 ( c) f page S2. 

On the Life history of Pacciwa coronata, var. himalcnsls 
Introduction. 

In the first part of m> " Descriptive List of the Simla Urcdire*c M * 
I described the iccidial stage of this fungus on RhamflUs davtmccs, Poll • 
and latter, in the second part, f the uredo and telcutosporic stages on 
Btathypodiutu sytvaUeam, Stout , and on Plptatherttio holdforme, 
Roetri. t* In the latter communication I incorrect!) named the 

last mentioned host Chrysopogon cwmltas. Nets , and .at the time of 
writing « as not mire that rrstncn gfgaotea V/l ! , alao harboured tl c 
* ]o*jmat ef the A»ut«c *t lUfijil, Vt,t 1\1 tl '*• 

LMII»rt It, No a {•**;> 
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**me te’cutcwporc* In thef rfrrser paper t also noted the probable generic vi. 
fclatfonshp between these, but at that time I had not hid oppertun tics PBCWlfM, 
lor establishing the connection, and, indeed, the few inoculation erpen* 
tncnls 1 had made were »«Iout result Since then, hou ever, J have 
demoted more lime and attention to its b/c-historv, and have been able 
in comfjrm the suspected relationship The discover) of this relationship 
wav indeed to be cxpecteJ with confidence, and the investigation would 
scarce!) have been worth unjcrttktftg were it not that m> first inocula- 
tions failed, and there existed Ur* m croxcop call) very distinct forms of 
tclcutosporc though microscopical!) alike Thc*c two considerations 
Stimulated me to work at the life history M) first failures at inocula- 
tion made me suspect that the Facclma eoroaaU l found here might 
not run a parallel course with that at home , ard I thought that, even if 
one form d d.thc other would certain!) be different 

VEadial Stage. — The tcniiujn is not wtdcl) diffused, though it is 
fluty Common m Certain localities Ripe -ctidia ma\ be found as carl) 
as the fatter pari of Max , but the) arc muuh commoner in Jul), * e , in vCf) 
moist weather Individual shrubs mav sometimes be seen largely 
attacked , but, as a rule on!% a few insignificant leaf-patches are met with 
The leaf-blades are the most frequent sites of attack, but the small stems 
are also more or less frequent!) assailed In my original description of 
this stage of the fungus* f noted also that the drupes were infested, and 
sometimes extensive!) so f formerly described the fungus as it is seen on 
the leaves of Rhamnus, thus — When the leaf s attacked the invaded 
areas are usually small, and generally onl) one patch occurs on each 
leaf * (But 1 would here add that occasional!) a single leaf maj bear 
numerous patches) * These patches are dark reddish-brown above, sur- 
rounded b) a hafo of pale yellow, and the orange yellow -ecidia are 
borne on the lower, or concave sarface of the leaf, opposite the dark cen- 
tral part seen above The red colour of the patch is due especially to 
discolouration in the palisade cells, and the abnormal thickness to hyper- 
trophy oS the Spongy tissue, the palisade cells retaining their normal dimen- 
sions and characters The tissues in the areas invaded are very exten- 
sively permeated by hjph*, and many cells are destro) ed While the 
thickness of the leaf blade is normally about o 144 nun , it is about 0 55 
m m m patches bearing ripe jecidia- A patch of ordinary s ze measured 
t cm »n total diameter, the central reddish brown part measuring 6mm 
m diameter The patches are sometimes considerably larger, however, 
and more irregular in shape The imdia are tubular structures, very 
deeply sunk into the lamina! tissue, measuring about 2 m,m , m length 
and, therefore, resembling in some degree the -radium on Pyrts Pashm t 
With very few exceptions the madia burst from the lower surface of the 

* toe rti 

fTbiS fungus 1 subsequently described more fully in ‘Scientific Memoirs by 
Medical Officers of the Array w India, * PaitV, 1890, under the name 
Gycmposorangium Cunnwgharaiaaum 
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leaf These patches on the leaves are often placed near the margin, and 
are usually between, and not over, the principal veins, but when a vein fs 
involved it is considerably thtckened When the stem is attacked, which 
occurs but rarely, it is considerably swollen ” 

I should here add that only the earlier peridia are long and tubular, t es 
those produced before the very wet weather sets m, after this the pendia 
are always very short j l believe the difference is due purely to an effect 
of climate Shrubs that I have inoculated with material from the same 
source in my garden outside bore both forms of pendia in their proper 
seasons, Mr J H Lace, of the Forest Department, sent me some speci- 
mens from the interior of the Himalayas, gathered in July, with long peridia, 
l whilst in Simla at that time they were all short-*ubed But the former 
region is beyond the influence of the south-west monsoon, and is, therefore, 
dry jn July, whilst in Simla it is excessnely moist 

Teleutosporic Stage — With regard next to the general characters of 
the uredo and teleutospore stage of the fungus on Brachypodium sylva- 
ttcum and Piptatherum holciforme and Festuca gigantea, there are two 
points of particular interest The teleutospores on Brachypodium are 
minute black isolated points on the upper surface of the leaf blade, and 
are always naked, te, not covered by the epidermis of the host, whilst 
those on the latter two hosts are shortly linear, on the lower blade-surface, 
and characteristically covered by the epidermis But though the epidermis 
covers the spore-bed, there is often a longitudinal split through the cover- 
ing skin, and thus the spore-bed below may be seen with a Held-lent 
These marked differences induced me to suspect strongly that the latter 
i.t .. Ju.j,,.,. ~ «i<n rrh i provisionally coupled them with 

the name Puccinia coronata, Corda 
■ ■ ■ ■ uredo pustules are found frequently 

on Piptatherum and Festuca throughout winter in sheltered places and 

1 m early spring on the newly -unfolded blades, long before Rhammis 
bears any leaves These could not, therefore, hav c been produced by 
iccidiosporcs , and I suspected cither that a continuous reproduction of 
uredospores occurred through the year (in improbable hypothesis) or thit 
the mycelium persisted m the roof, though 1 could not detect my hypha? 
by microscopic examination Early in the spring of this year (1890) I up- 
rooted a plant with dried leaves bearing numerous teleutospore pustules 
and kept in my laboratory with its roots in water, changing the water fre- 
quently It unfolded new green leaves shortly afterw ards, and on the 17th 
of May I found several nredo pustules on one of them, proving almost 
conclusively that the mycelium is perenn a! In the case of Bracbypodlom 

I do rot think the same condition exists, as it is rare to find uredospores 
on it until the madia of Rhamnus arc ripe 1 did, however, one acar 
find m one locality, in nature, several leaves of what 1 thought was 
Brachypodium bearing uredospores as early as the aptb of March It 

Is possible, however, that I was mistaken In my Identification of tie 
host a somewhat difficult matter in Grasses before flowering, but the sp n 
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were fairly characteristic 1 he only other explanation I can offer js that 
they were produced by uredospores from Piptatberum Had the myce. 
hum been perennial in Brachypodium, I must have observed uredo 
pustules on the leaves as frequently as 1 did on Pjptatberuro 
I would here also draw attention to another remarkable peculiarity of 
tins fungus, and that is the long time during which the uredospores of 
Piptathenim and Festuca retain vitality and capability of germination under , 
favourable conditions I collected some leaves, which were just beginning ' 
to wither, on the 16th of January, and these contained numerous teleuto- 
spore pustules, but also a few u redo pustules These leaves were cut up rnto 
small pieces, and kept m a glass breaker covered over loosely with a 
large watch glass On the 2nd June.i e ,4\ months later, I scraped off 
spores and floated them on water and kept them in a moist atmosphere 
After 24 hours the uredospo-es had germinated most freely, although the 
teleutospores had not I shall recur to this subject later, meanwhile 1 
proceed to a systematic description of the fungus 


I — &C1DIUM 

a Spermogonia —These are not very numerous, and precede the madia 
by a considerable interval, they are formed on already highly hyper- 
trophied parts, in which the mycelial filaments contain orange red oil 
globules 'The normal thickness of the leaf-blade being 0 144 mm, the 
parts bearing spermogonia are about o 550 The spermogonia are both 
epi and hypophyllous but oftener epiphyllous They are deeply set 
measure about o 107 mm in depth and breadth, and have tufts of pro- 
truding paraphyses 

b Perldium —The pendial tube in dry weather is very long and syhn- 
dncal, measuring about 2 m m m length by 05 mm in diameter, and 
opening at the summit by frayed and everted edges It consists of a 
single layer of cells angular (4* to 6-sided) measuring 26 y 16 p, contain 
eng orange red oil globules in the centre, and spiny The pendia are 
hypophyllous and usually on a deeply concave surface 

c. TEackospores —These art bright, OTOWgt-rcd, round to oval, beset 1 
densely with fine tubercles, measuring about 23 p in diameter when fresh 
and just wetted, but 31 19 X 24 i8p after being 24 hours in a moist 
atmosphere They-germinate readily in water, throwing out long, simple, 
unbr3nched tubes, into the distal ends of which wander the coloured 
spore-contents, leaving the spore-walla colourless or grey The 
emptied spores are then seen, especially with staining, to pos-esj six 
germ pores 

II —Uredo 

A On Brachypodium sylmicum —These pustules are somewhat 
larger than the teleutospore pustules as a rule. They are orange-red 
circular, minute, isolated, very numerous, and ep phyllou* The spores 
are pale saffron yellow or orange-yellow bodes (the coloured content* 
aggregated in the centre of the spore) round to oval, r*ea soring j 
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24 20 X 21*15 ft The eptspore is very finely tuberculated and is pierced 
by 3 to 4 £erm.pores They germinate in the usual way, throwing out 
a single simple tube 

B On Piptatherum holciforme and Festuca gigaotea — The pustules 
are shortly linear to round, orange yellow, mostly epiphyllou®, and several 
may often be seen on one discoloured patch extending right across the 
blade The spores are round to oval, pale yellow or orange yellow, 
with the coloured contents aggregated in the centre, echinulate, and 
measuring u hen fresh, 28-22 x 22-20 p These uredospores are, there 
(ore, considerably larger than those from Brachypodium Each spore his 
4 to 6 germ pores They germinate in the usual nay, throwing out a 
single unbranched tube, in the distal end of which the coloured contents 
accumulate, leaving the spore walls colourless 


IN — TblSUTOSPORE 


A On Brachypodium sylvatictfra — The pustules are minute black 
points on the upper leaf surface and quite naked The spores are brown, 
with the characteristic crown of usually regular processes, borne on short 
stalks The spores narrow gradually towards the stalk, and are scarcely, 
I if at all, constricted at the septum The) have a smooth episporc, and 
measure, when fresh, 44 3S x n top (at the seplem) They germinate 
only after a winter’s rest, and I have observed this from the end of 
March to August The promy cehum from the upper cell emerges from a 
' point immediately under the crown, and that from the lower cell from 
1 near the septum Four spcindia are usually formed by each at the ends 
of short pointed stengmata The sporidta are oval and measure 13*10 x 
96 ft 

\ B On Piptatherum holciforme and Festuca gigantea —The pustules 
| arc black, more or less complete!) covered b) epidermis linear, and 
hjpophyllous The spores arc brown, crowned with processes, which 
] are, however, generally more irregular than those above described, and 
1 borne on short stalks The crown processes usually number five, but var) 

| from one to six or seven They do not narrow so regularly towards the 
stalk, and spores may frequently be found rounded in both cells and 
constricted at the septum They arc smooth externally and mcasi re 
55 41 X M 8 n (upturn) They germinate after a shorter rest, as f have 
seen them growing in my laboratory as early as the 15th February, when 
most other tclcutospores still refused to do so After germination if e 
spore-u alls remain chestnut bron n in colour T our e porjd a ore formed by 
each pfornycchum, measurmgg x 7 ft They are pale orange yellow end 
often form secondary sporidia The fungus on this host is not unlike that 
de c cnbed by l-agerfeim as P. gibberosa * Nor apparently is it 
unlke Plowrights Puecinla Festuca m general characters, but os tfe 
only account of this fungus, wh ch I have seen, is contained in prel mtnary 
• RctkM der Deti’xtcm t*et»m*<lem Ce<ell?chaft »E ^ Pd \ I # Belt 
3 p r>J 
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description m the 'Gardener’s Chornicle, ’f I cannot pursue the 
comparison further. Plowright’s fungus must, however, be entirely 
different, since it is associated with JEadiam Pendymea], Schum , and 
1 have never seen an jccidium on an) genus of the Capnfoliace® in 
this region. 

The dimensions of the spores of the Indian vanet) are contrasted 
with those of the European in the following table • — 


VI. 

PUCCJNIA 

CORONATA. 



/E ci dio« pores 

Uredospores 

Teleutospores. 

European . • • 

36-1 j x a 1-13 /i 

JS 19 x 21 16 /i, 

3 4 pores 

60-35 X 21 12 ft 

f Brachypodium 1 

/ 

34 30 x 21 15 

44 33 X II Io ft. 

Indian! ! 

yt-rj x 24 1 Sfi ( 

3 4 pores 

1 Piptathernm . / 

33-31 x 32 20 ft, 
4-6 pores 

5S 43 * *4 8/1. 


The axidiospores of the Indian variety ar- larger than those of the 
European , the uredospores are much the same in size, but are not asso- 
ciated with paraph) ses, and the teleutospores are decidedly smaller. I 
The European iccidium is known to occur on several species of Rham- I 
mus, whilst in India, in the Simla region it is known only on one of the 
four species prevalent The uredo- and teleutospore stages in Europe are 
known to occur on several genera of Grasses, including Festuca, in India 
- they are, so far, known only on three genera though possibly future ■ 
research may prove their occurrence on more. ! 

Inoculation Experiments. — The teleutosponc stage on Brachypo- 
dium is apparently much commoner and in nature is evidently much 
more clearly connected with ascidial production on Rhamnus than the 
teleutosponc stage on .the other tw o hosts , for \vhere\ er I found the 
sodium on Rhamnds I have usually found Brachypodium withteleuto 
spores, though I have frequently, and indeed usually, missed Piptatherum 
and Festuca. The latter are, however, more difficult plants to recognize 
with certainty when only in leaf than Brachypodium. 

{Exper I ) — I therefore commenced inoculation experiments with 
teleutospores from Brachypodium, and had my first positiv c result on the 
4th July, 18S9, on the leaves of a twig which I had cut of! and 
placed in water, and on which I had placed sporidia on the 25th 
June. After laying on the sporidia I placed the twig in a glas s 
gardener’s box outside, within which the air is always very moist On 
the 4th July several leaves showed very numerous foci of attack with 
spermogoma On the 24th July these leaves exhibited y oung areidia 

I had no further opportunity of continuing these experiments that y ear 
as the teleutospores refused to germinate any longer, but I resumed 
them this year (1890) 


t * Gardener’s Chronicle,’ July lath, t&jo, p 41 
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( jExper //)— I placed some teleutospores from some specimens of 
Brachypodium collected on the 16th January in water on the 10th April 
on the nth I noticed that free germination had taken place, with the 
production of numerous spondia I placed these on the leaves of a twig 
of Rhamnus under a glass shade in my laboratory On the 16th (5 days) 
l noticed several foci of attack, though as yet there was no discolouration 
of the leaves, but only characteristic upheaved spots On the 19th 
(8 days) l counted 40 leaves on the twig inoculated, 21 of which were 
very distinctly attacked, as many as 12 distinct foci being observable on 
one leaf On another twig, similarly treated, I counted 12 leaves, of 
which 6 were attacked On the 30th both twigs began to wither with- 
out making any further progress, and the experiment came to an end 
{Exper III) — Again, on the 7th May I inoculated a twig with spon- 
dia derived from teleutospores collected on the 26th January and put in 
water the preceding day (6th) On the 19th May (12 days) I counted 
8 sparmogomal spots on one leaf, and several spots on others , but unfor- 
tunately the twig began to wither and the experiment was closed There 
were immense numbers of foci of attack on these leaves 

{Exper IV )—' On the t2th April, as a parallel experiment to that 
described in the preceding paragraph, I inoculated several leaves of 
a twig with spondia of teleutospores from Piptatherum which 
had been 24 hours in water, and the twig was then put under 
a separate glass shade m my laboratory On the 17th (5 days) 
several leaves showed decided spots of attack, which on the following 
day were yellow, bearing spermogoma On the 19th (7 days) I counted 
41 leaves on one twig, 7 of which were very distinctly attacked, the highest 
number of distinct foci on any single leaf being 5 Another twig had 
10 leaves, 2 of which were attacked, and a third had 12 leaves, 3 of 
which were attacked These twigs also withered before producing 
rccidta. 

{Exper V)— On the 23rd May I inoculated two separate twigs with 
the spondia of Piptatherum or Festuca gathered on the 5th February, and 
put each under a separate glass shade I purposely abstained from 
using any spores from Brachypodium for some days previously in order 
to avo d accidental contamination One of these twigs (A) showed one 
spot of initial attack (distinct spot of upheaval) on the 30th, and on the 
following day two such spots on the 14th these two spots were dis 
tinctly spermogomal, but there were also two other very distinct yellow 
spermogomal spots on each of two leaves (» r , four spots in nil) and 
one younger point of attack on a third leaf Soon after this the twig 
began to wither, and the experiment was closed on the 21st Tie other 
twig (B) showed three spermogomal spots on one leaf on the 6th of 
June { but the twig was attacked by aph des and became sickly in 
appearance and the experiment was closed on the 14th 

{Exper VI )— On the t6th June I Inoculated a twig ** th dry 
•port-* from Piptatherum or Festuca collected on the 5th February and 
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kept in under a glass shade One spermogotual patch was ultimately 
produced 

(Ex per % 17 /)— On the 2nd July I inoculated some leaves with the 
spondsa of spores from Piptatherum collected rn the 16th January, and 
on the rath noticed four spots of attack in the spermogomal stage, all on 
one leaf The teleutospores were now found to be >ery sluggish in germi* 
nation, the season for natural attack having come nearly to a close. 

(Exper IV //)— 1 made only one experiment with a view to producing 
uredospore pustules with mcidiospores On the tst August ( placed a pot 
containing Brachypodium under some twigs of Rhamnus with ripe tecidia 
in a gardener’s box, and on the r/th found the leaves covered with uredo 
pustules 

From this account of my experimental inoculations, it will be observed 
that attack by the spondia of spores from Piptatheruni and Festuca was 
in all cases less vigorous than w ith the spores from Brachypodiom From 
the beginning, after my first successful experiment, 1 had no doubt about 
the generic relationship between the Rhamnus ascidmm and the teleuto- 
sporeaon Brachypodiom, but I felt less certain about the connection of 
the parasite on Piptatherum 3nd Festuca. 

At first I feared that there might have been accidental contamination • 
of my Piptatherum and Festuca material with spores from Brachypodium, 
and this is the reason why the experiments with the former were morenumer 
ous My subsequent experiments convinced roe that the fungus on 
Pjptathernm and Festuca is really capable of producing ihe jecidium on 
Rhamnus The difference m the vigour of attack is, however, noteworthy, 
and suggests the possibility that it may give rise more easilv to some 
other mcidium on some other host 


General Remarks 

Dr P Dlefel, of Leipzmg to whom I sent specimens of the mcidium on 
Rhamnus and teleutospores on Brachypodium, and to whom I am in 
debted for kindly criticism, informed me that both diflered in habit from 
the European species I could not myself detect any striking difference 
of habit m the sodium (1 e , the form with short pendia) on comparing it 
with a specimen of the European Rhamnus mcidium he sent me m return , 
but the specimen was small, and lam not familiar with the appearance 
of the European form The difference in habit of the teleutospore pus- 
tules on Brachypodium is, however, very striking, and I have already 
alluded to the naked, small circular, epiphyllous pustules, in contrast , 
with the covered linear, hypophyllous pustules at home When I sent . 
specimens of the teleutospore on Braebypodtmn to Dr Dietel ! did net 
know, and did not suspect that the similar spores borne by Piptatherum 
and Festuca were biologically the same The habit of the fungus on 
these two hosts corresponds closely with that of Paccmia coronata in . 
Europe, so f^r as I can make out from written descriptions. We have, ; 
therefore, here the interesting fact disclosed that such striking differences I 
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[Exper. //.) — I placed some teleutospores from some specimens of 
Bracbypodium collected on the 16th January in water on the xoth April • 
on the nth I noticed that free germination had taken place, with the 
production of numerous sporidia. I placed these on the leaves of a twig 
of Rharanus under a glass shade in my laboratory. On the t6th (5 days) 
l noticed several foci of attack, though as yet there was no discolouration 
of the leaves, but only characteristic upheaved spots On the 19th 
(8 days) 1 counted 40 leaves on the twig inoculated, 21 of which were 
very distinctly attacked, as many as 12 distinct foci being observable on 
one leaf. On another twig, similarly treated, I counted (2 leaves, of 
which 6 were attacked. On the 30th both twigs began to wither with- 
out making any further progress, and the experiment came to an end, 

{Exper. III.) — Again, on the 7th May I inoculated a twig with spori- 
dia derived from teleutospores collected on the 26th January and put in 
water the preceding day (6th). On the 19th May (13 days) I counted 
8 sparmogonial spots on one leaf, and several spots on others ; but unfor- 
tunately the twig began to wither and the experiment was closed. There 
were immense numbers of foci of attack on these leaves. 

(Exper. IV .)— On the 12th April, as a parallel experiment to that 
described in the preceding paragraph, 1 inoculated several leaves of 
a twig with sporidia of teleutospores from Piptatherum which 
had been 24 hours in water, and the twig was then put under 
a separate glass shade in my laboratory. On the 17th (5 days) 
several leaves showed decided spots of attack, which on the following 
day were yellow, bearing spermogonia. On the 19th (7 days) l counted 
41 leaves on one twig, 7 of which were very distinctly attacked, the highest 
number of distinct foci on any single leaf being 5. Another twig had 
10 leaves, 3 of which were attacked; and a third had 12 leaves, 3 0/ 
which were attacked. These twigs also withered 'before producing 
secidia. ... 

I Exper . V.}— On the 23rd May I inoculated two separate twigs with 
the sporidia of Piptatherum er Festuca gathered on the 5th February, and 
put each under a separate glass shade. I purposely abstained from 
using any spores from Bracbypodium for some days previously in order 
to avoid accidental contamination. One of these twigs (A) showed one 
spot of initial attack (distinct spot of upheaval) on the 3°lh, and on the 
following day two such spots: on the 14th these two spots were dis- 
tinctly spermogonial ; but there were also two other very’ distinct yellow 
spermogonial spots on each of two leaves (i.e., four spots in all), and 
one younger point of attack on a third leaf. Soon after this the twig 
began to wither, and the experiment was closed on the 21st. The other 
twig <B) showed three spermogonial spots on one leaf on the 6th of 
Junet hut the twig was attacked by aphides and became sickly in 
appearance, and the experiment was dosed on the 14th. 

[£*ptr. VI .)— On the tGth June I inoculated a twig wlm the dry 
spores from PlpUtherum or Festuca collected on the 5th Ffbnnry and 
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kept in under a glass shade. One spermogomal patch was ultimately 
produced 

{Exper. VII .)— On the 2nd July 1 inoculated some leaves with the 
spondia of spores from Piptathenim collected on the ] 6 th January, and 
on the 12th noticed four spots of attack in the spermogomal stage, all on 
one leaf The teleutospores were now found to be very sluggish in germi- 
nation, the season for natural attack having come nearly to a close. 

( Exper VIII)— l made only one experiment with a \ie\v to producing 
uredospore pustules with tccidiospores On the 1st August I placed a pot 
containing Brachypodium under some twigs of Rhamnus with ripe ascidia 
in a gardener's box, and on the i/th found the leaves covered with uredo 
pustules 

From this account of my experimental inoculations, it will be observed 
that attack by the spondia of spores from Piptatherum and Festuca was 
m all cases less vigorous than with the spores from Brachypodiam From 
the beginning, after my first successful experiment, I had no doubt about 
the generic relationship between the Rhamnu 3 secidium and the teleuto- 
spores on Brachypodium; but I felt less certain about the connection of 
the parasite on Piptatherum and Festuca, i 

At first 1 feared that there might have been accidental contamination I 
of my Piptathenim and Festuca material with spores from Brachypodium, 
and this is the reason why the experiments with the former were more numer- 
ous My subsequent experiments convinced me that the fungus on 
Piptathenim and Festuca is really capable of producing the mcidium on 
Rhamnus The difference in the vigour of attack is, however, notew orthy, 
and suggests the possibiluy that tt may give rise more easilv to some 
other mcidium on some other host 


General Remarks. 

Dr P Dietel, of Leipzing, to whom I sent specimens of the ascidium on 
Rhamnus and teleutospores on Brachypodium, and to whom I am in- 
debted for kindly cnticism, informed me that both differed in habit from 
the European species I could not myself detect any striking difference 
of habit in the mcidium (« e , the form with short pendia) on comparing it 
with a specimen of the European Rhamnus ascidium he sent me in return , 
but the specimen was small, and I am not familiar with the appearance 
of the European form The difference in habit of the teleutospore pus- 
tules on Brachypodium is, however, very striking, and I have already ■ 
alluded to the naked, small, circular, epiphyllous pustules, in contrast 
with the covered, linear, hypophjllous pustules at home When I sent 
specimens of the teleutospore on Brachypodium to Dr Dietel I did net 
know, and did not suspect, that the similar spores borne by Piptatherum 
and Festuca were biologically the same The habit of the fungus on 
these two hosts corresponds closely with that of Pnccmia coronata in 
Europe, so k»r as I can make out from written descriptions. e have, 1 
therefore, here the interesting fact disclosed that such striking differences I 
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of habit need not be associated with specific differences The interest of 
this discovery lies especially in its application to the rusts and mildews of 
cereal crops Puccima gramims differs marl edly from P. Rubigo vera, 
and P coronata in the teleutospore pustules being naked whilst in the 
latter they are covered , and Mr. T. 0 Burrill writes of P coronata, 
Corda — “This species is certainly close related to P Rubigo vera Indeed 
it is scarcely possible to separate them, except by the terminal projec- 
tions of the teleutosposes in P coronata* and these are present in vary- 
ing degrees, sometimes nearly wanting ”* The interest nf this is \ery 
great both in the United States and in India, so far as 1 am jet ac 
quamted with the facts. Mr H L Botley writes that Puccmia Rubigo vera 
is undoubtedly the most prevalent from the rust on wheat m Indiana, 
but there an mcidtum occurs on Cynoglossum officinale f In India there 
is no doubt that P. Rubigo vera is also the most common (and very 
abundant) cause of rust on wheat and barley , but here no reudium is 
known on any Borage I asked mj friend Dr D Prain, of the Rojal Botanic 
Garden, Calcutta to look through the whole collection of Boraguieai m 
the Herbarium there, as I thought that m so large a collection some speci- 
mens might be found attacked by an tccidium This he most kindly did, 
and wrote as follows I have gone over the whole of the Order carefully 
at two different times, and 1 cannot find a suspicious looking specimen 
In anj of the herbaceous species " Even in Simla, as I have elsewhere}: 
pointed out, where a Barberry tccidium is common, 1 have never seen 
P gramims on any cereal crop, whilst P Rnbigo vera is very abundant 
and destructive , and despite the most careful search I ha\e never jet 
succeeded in finding an tccidium on any species cf the Boragine® It 
would exceed the limits of this paper were I to enter more fullj into tj» s 
side issue of my subject , but I will add that, whilst 1 hive never found 
P gramims on any cereal crop here, 1 have found a teleutospore resem- 
bling P gramims on a wild grass probably Brachypodium distaebyum, 
Roent (sf Schult and have artificially reproduced the spcrmogonial stige 
of an mcidium on Berbens Lycium, Royle with it. But my investigations 
Into this matter arc still incomplete l have several times applied the 
Bporidia of P coronata, especially from Piptatherum and Fcstuca,*to the 
leaves of Berbens Lycmm and B anstata, D C , hut without result 

Before concluding I would draw attention to the remarkably long- 
retained vitality of some uredosporca in this region I have noted al>o\c 
the power of ready germination of the uredosporcs from Piptatherum four 
and a half months after keeping Thu is. however, by no means tin 
isolated case I first drew attention to this peculiarity in my 4 Descrip 

• Bulletin of Ihe lit no « State Laboratory of Natural History, \ot If Ait j 
•• Para t c t unci HI Mi,* it 1 . 

t Bullet n ef ih- Agricultural Capcnment Station of Intfana (Purdue Un rcr* ty), 

•* Wheat R«*t " July 1W9. 

1 Journal ef It* Royal Agricultural Soc tly, Lon 
ta,« t«cn a m*ule The j aper to wh eh Dr 0 
Journal ef Botany, I p clJ-oy abo»c l cannot ducovc: 
in th* Jour , Royal Agii Svcttly < Lot Ion —Lotto* ] 
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live L*«t of the Simla tired nrc," in describing Pnconia Galii Pen, when 
I wrote j— M A curious feature about these urtdo«pores is the compara- 
tive!) long time the) retained their vitahtj In a cultivation of tcleuto- 
spores Iron material collected in Oclobcr, and set in water on the 26th 
March following, all these uredc^porcs present, of which there were seve- 
ral germ nalcd in 24 hours, whilst the telcutospores remained in ttatu 
quo '* Since then t have observed the same thing in the following 
spec eat— 

t Urcdo Bnpleorf, lit hi, collected and October, germinated 14th June, 
t-t , S months and ta d iy s after. 

3 Urcdo Gomphrenatls, J/iht, collected 7th November, germinated freely 
14th June, 7 months and 7 days after. 

3 Puccini* Preaanthes, P/rs , collected 31st October, germinated (a few) 
14th June, 1 e+ 7 months and 6 da>s after 

4. Pncarna Carias Clidnat, ihht, collected 24th November, germinated 

6th Maj, 1^,5 months and ta da)S after 

5. Uromjecs Vcatix, ihht, collected on dned over-wintered leaves in 

nature, germinated free!) in Apnl, probably about 5 months after 
ripening 

6 . Pnccuua Acetosx Sehum collected 6th December, germinated freely 

23rd March, t*e , 3 months and 17 da>s after 
7 Uromjees Pisl, Ptrs (from Lathyrus sativus) collected 4th April 
germinated 19th June, 1 1 , 2 months and 15 days after 
8. Melam psora LIni, Pert , collected 4th April germinated 19th June, 1 e, 
a months and 15 da) s after 

9 Pnccima Cosculosorum, Alb it Schre , collected 26th December, ger 
minated freely on 13th March, 1 * a months and 17 da) s after 
I shall conclude by again drawing attention to the similarity this 
fungus in the xcidial stage exhibits to the awidial of Gymnosporangium 
ii in the long interval which elapses between the eruption of spermogoma 
and the formation of icctdia, and in the ver) deep seated pos tion of the 
bastdtal la) er These po nts are not in themselves of any real importance 
hut, they serve to strengthen the. view l had been led to form ^caduaJJv 
from other considerations that (he distinction between Gymnosporangmm 
and Pncdnla is not of generic value. The chief characters of Gynrnos 
pon&gium upon which its generic distinction is based are — 

(а) the gelatinous nature of the stalks of the teleutospore , 

(б) the displacement of the germ pore of the upper cell of the teleuto 

spore from the apex to near the septum , 

(c) the plurality of germ pores to each cell of the teleutospore , 

[d) the absence of uredospores, and 

(«) the peculiar characters of the ascidial fructification >-* the length 
of the pendial tubes the depth to which thev penetrate w’lthin 
the lamina 0 / the leaf, and the long interval between Jhe pro- 
duction of the spermogoma and the iccidia 
* Journal of the As atic Society of Bengal, Vol LVIII Pt. 11 , No a (iSSs), 
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With reference to (a), I have myself shown elsewhere* that a gelatinous 
sheath to the stalk 1 ? of the teleutospores is not peculiar to Gymnosporan 
gimn, occurring as it does and (though to a minor extent) in Puccioia 
Prauuana, Altht (Cajoma Snulacis, Barclay), and as De Bary has also 
depicted in the case of P Berberidis, Montague t 

With regard to ( 5 ), although I know of no PucCima which shows a dis 
placement of the germ pore of the upper cell downwards, yet I have met 
with two species in which this occurs in the lower cell, namely, in Puccuna 
Geranu-slyvatia, P Karst var himalayensis, and P Wattiaaa Afthu , J 
on Clematis Gauriaoa, Roxb 

With regard to (e) Gymnosporangium still remains alone, so far as I 
am aware, in having more than one germ-pore to each cell of the teleuto- 


spore 

With regard to ( d ) the absence of uredospores, this peculiarity is, of 
course, not rare and 1 have noted a remarkably striking instance in 
Uromyces Cunmnghamfanus (Ltnn Trans ante, p 141) 

With regard to (e) the subject of this paper shows that it is also not 
peculiar to Gymnosporangium. 

Thus, of all the peculiarities I have noted, the plurality of germ pores 
is alone entirely peculiar to Gymnosporangium z=(Trarts L\nn Aoc , 
Vol HI {2nd Senes), Pt 6,1897 ,pp 227-3,36) 
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Species Jfo. C 9 (a), page 83 . 

Puccima Fagopyrl, Barclay. 

On Fogopyrura esculenturni Aloench 
At the beginning of October I found some stray plants of this host 
growing on a weedy bank far from cultnatcd fields, largely attacked with 
a fungus bearing black and dark brown leteutosporc and uredo pustules, 
all hypophyllous, with circular paled areas on the upper leaf surface 

The urkoosPores are pale brown cchinulate bodies oval and mcasur* 
mg 23x18/1 on an average The spores germinated in water in the 
usual way 1 have occasionally seen 1 globular expansion at the end of 
the germ tube, as shown in the figure , but this is never separated off 
by a septum 

The teleutospores are \cry deciduous, falling off with only a frag 
ment of stalk adhering They are dark brown and very variable in s re 
and shape, somewhat constricted at the septum, with a smooth surface, 
and slightly thickened at the apex A clear nucleolar space is seen in 
each cell Tie fresh spores measured from 25 to 36 /1 in total length, by 
it to 13 p attheseptum T 1 e «eptumd ude* the spore into two almost 

• “'Ofotifie Memoirs by Medial OlFctfj of the Army in InJ s' Part IV, iS99» 
and I art VI , shout to be ti*r.l 

t flottfi *cf>* ZA turf *»o 4*rf|S7) p 

J Jo in! of the »hc Sue ety ' ol UK CW P« *• So * 
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equal halves The upper cell is often much broader than the loner, and 
is more or less globular The apical thickening fs about 4 ^ in depth, 
the cell wall elsewhere being about 2 p in thickness The spores do 
not germinate immediately after ripening — (Jour. Asiatic Soc , Bengal, 
1 ol LIX, Ft 11 , No 2, i8qo, pp ioj-108) 
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Species No, SO (b), page 83. 

Puccmia FagOpyri, Barclay . 

On Fagopyrnm esculentura, Moench ( ‘ Phapra " " Ogra, 1 “ Xathu ") 

I have described this fungus elsewhere,* but my knowledge is imper- 
feet I found plants very largely attacked in October, the leaves bear- 
ing immense numbers of black and brown pustules all hypophyllous. 
The brown pustules contained uredospores, which are pale brown, 
echmulate, oval, 23x18 p on an average When placed in water they 
germinate in the usual way The black pustules contained teleutospores, 
which are deciduous, with a small fragment of stalk adhering to the 
detached spore They are dark brown, very variable in size and shape, , 
slightly constricted at the septum smooth on the surface, slightly thick. 1 
ened at the apex, and measuring 3625x13 li p The upper cell is | 
ofien much broader than the lower and is more or less globular The , 
apical thickening measures 4 p, whilst the rest of the cell-wall is 3 p — I 
(Journal of Botany, Vol 28, p 5) j 


Species No. Cl, page 83 
Pnccima FraganaJ, Barclay > 

Found on the Wild Strawberry — Fragana Vesca, Linn 
“ During Maj, and just before it flowers, the Wild Straw-berry iH(h 

Fragana Vesca, may in some years be seen attacked by an tccidial fungus t or 
This parasite is, however, a rare one, and \ iouni ft on Two occasions 
only in 1885 at localities distant a few miles from one another and 
on each occasion only a s ngle affected plant was found /Ecidial 
fructification was found both on the petiole and on the leaf-blade. It 13 
somewhat curious that the same leaf bore simultaneously uredo- and 
teleutospore pustules but all the three forms of spore -pustules were quite 
distinct from one another, with green normal tissue between them— at 
least, I could not trace any mycelial connection between them The 
xetdial fructification consists of groups of jecidia on the margins of the 
leaves The portions of the leaf blade-beanng these quickly wither and dry 
up after the tecidia ripen The arcidia break through both the upper and 
* The passage quote J abore, page 1 15, from Jour , At Soc^ Etnyal — Cairo* 
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Species JYo 81 , page S 3 . 

Pocctma Sorghi, Schv. 

On Zea Mays, Lum, 

“! had long searched in fields of maize for a Uredine, but without 
success unttf i8qo, when l found it in some fields at Mashobra Up to this 
time I was acquainted with the fungus only on Sorghum vulgare, on speci- 
mens of the plant sent to me for examination from the Poona district Rut 
this is absolutely the first record of its existence on maize in India, so far as 
I am aware My specimens were gathered early in October Pustules 
were found abundantly on both leaf surfaces, some covered entirely with 
a scale of epidermis, whilst others were more or less naked The covered 
pustules contained uredospores, the naked ones mostly teleutospores, and 
the perfectly matured open ones, which are inky black, only teleutospores 
Some pustules were minute and circular, others long and even linear. 

“The uredospores are pale brownish red, round to oval, beset with 
shallow warts or short spines, and measure, when just wetted, 30-26 x 
26*20 ji By applying sulphuric acid I detected 3 germ pores in each spore 
arranged around the short equator. 

“ The teleutospores are firmly attached, breaking off with a portion of 
stalk adhering They are reddish brown, rounded at both ends, thickened 
at the free end, constricted at the septum, and apparently smooth on the 
surface When just wetted they measured 42-32 x 18-16^1 They refused 
to germinate immediately after ripening. There were no paraphyses 

“ This fungus is much more like Puccmia Sorghi than that which grows 
on Sorghum vttlgore, and which I have described elsewhere* In the 
first place the fungus on Zea has no paraphyses, and in the second the 
measurements of both uredo- nnd teleutospores approximate those given 
for Puccinia Sorghi much more closely In the publication above alluded to 
I referred the parasite on Sorghum with hesitation to P Sorghi I nm how 
inclined to think that the latter is a different species Lastly even later I 
found a Puccinia on Penmsetum typhoideum, Rich (Rajra), at Erode in the 
Madras Presidency, which is undoubtedly the same as tint on Sorghum 
As neither of these fungi (on Sorghum ard Penmsetum) are Uimdhjin 
I shall not describe them in detail here , but in order to enforce my 
argument that the fungus on Zea is P Sorghi, whilst tint on Sorghum 
.and Penmsetum is a different species (which I shall call Puccinia 
Penniseti), 1 subjoin in tabular form their salient characters — 


Mott 

| Lre lospore*. 

leUutosporei 

Para- 
ph J*'* 

teal 

If ickcn 
mi. 

tx-rm pore 

In urerJoi 
spores. 


J4 40x34 ” 

4*5 44**9- 6 

[ Preienl 

None 

■ 

Sorghum . 

1 34 you 31 20 

JO-4l»3>32 

Present 

None 

4 J 

Zea . 

jo* 6 X 3^20 | 
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—{Jeu r Awt> e Soc , Stuff it, Vol L\,Ft 11, A'd III 3, 4‘* t S) 
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Specie* Xo. DO, page SI 
Uredo Cronartufonnis, Barclay 
Pound on Vitls bimalayana, Brand 


(d. Barclay) 


CREDO 

CRQJURTU- 

FORMIS 


“This host is very extensively attacked with a peculiar urcdo-likeaffec- 
lion, suggestive of Cronartium, since the spores are aggregated together 
into small cylindrical columns, with numerous curved paraphyses are] 
borne on minute papilla: on the lower leaf*surface. The column of | 
spores is about 1 to 2 mm m length, and 0*19 to o 25 mm m diameter 

“ The parasite is first met with towards the end of July, hut continues 
to increase in abundance until the tcaves fall oil in autumn (October and 
November) The pustules are exceedingly small, and are distributed in 
immense numbers all over the lower surface of the leabblade The 
upper surface of the leaf is studded with reddish brown stains, which! 
makes this otherwise inconspicuous fungus remarkable. 

“ When these columnar heaps of spores arc scraped off, which may 
very easily be done with a light touch, and placed in water, they readily 
break up into their component elements, and the weight of a cover glass 
immediately dissociates the spores Even when a leaf bearing these 
columns is first hardened in absolute alcohol the columns do not attain 
any greater coherency 

“ The individual spores are obovateor club shaped, and fairly densely 1 
covered with spines They are pale orangery ellow, and measure about 
30 x 18 to 27 x 18 n when fresh. 

“The earliest formed pustules are yellowish in colour, but later, at 
the end of August, when the fungus is extremely common, the pustules 
are brown. The leaves are now old and this may be the sole reason 
for the spore columns and spores are identical in size and structure 
though the latter are also brownish now Placed in water the spores of 
both colours germinate similarly, exactly like uredospores, and very 
readily, even up to the middle of October. 

** In August, when the parasite is beginning to appear, I tied some 
leaves bearing yellow pustules to a plant in my garden whicn was quite 
healthy, and in September many of its leaves were studded with similar 
yellow pustules 

" Although I looked carefully and continuously for some teleutosponc 
form 1 never found any trace of such ” — ( Jour , Asiatic Soc , Bengal, Vol 
LIX , Pt II , No 2, 1890, pp 98 99) 


Species 3 o. 92, page 84 
Uredo Ehretias, Barclay. 

On Ehretia serrata Roxb 

“ This fungus was collected by Mr J S Gamble on the banks of the 
Tons river near Chakrata The leaves are attacked by a Uredmous l 
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Species Xo 81 , page 83 . 

Puccima Sorghi, Schia. 

On Zea Mays, Linn. 

“I had long searched in fields of maize for a Uredine, but without 
success until 1890, when I found it in some fields at Mashobra Up to this 
time I was acquainted with the fungus only on Sorghum vulgare, on speci- 
mens of the plant sent to me for examination from the Poona district But 
this is absolutely the first record of its existence on maize m India, so far as 
I am aware My specimens were gathered early in October. Pustules 
were found abundantly on both leaf surfaces, some covered entirely with 
a scale of epidermis, whilst others were more or less naked The covered 
pustules contained uredospores, the naked ones mostly telcutospores, and 
the perfectly matured open ones, which are inky black, only teleutosporcs 
Some pustules were minute and circular, others long and even linear. 

"The uredospores are pale brownish-red, round to oval, beset with 
shallow warts or short spines, and measure, when just wetted, 30-26 x 
26-20 fi By applying sulphuric acid I detected 3 germ pores in each spore 
arranged around the short equator. 

“ The teleutosporcs are firmly attached, breaking of! with a portion of 
stalk, adhering They are reddish brown, rounded at both ends, thicl ened 
at the free end, constricted at the septum, and apparently smooth on the 
surface When just wetted they measured 42-32x18 16 p They refused 
to germinate immediately after ripening. There were no paraphyses 

" This fungus is much more like Puccima Sorghi than that which grows 
on Sorghum vulgare, and which I have described elsewhere* In the 
first place the fungus on Zea has no paraphyses, and m the second the 
measurements of both uredo and teleutosporcs approximate those given 
for Puccima Sorghi much more closely In the publication abov e alluded to 
i referred the parasite on Sorghum with hesitation to P Sorghi I im now 
inclined to think that the latter is a different species Lastly, even later I 
found a Puccima on Penmsetum typhoideum, Rich {Bajra), at Erode in the 
Madras Presidency, which is undoubtedly the sime as tint on Sorghum 
A* neither of these fungi (on Sorghum ard Penmsetum) arc U i m4!”'y'»n 
I shall not describe them in detail here, but in order to enforce my 
argument that the fungus on Zea is P Sorghi, whilst that on Sorghum 
nnd Penmsetum is 1 different species (which I shall call Pcccinia 
Penniseti), 1 subjoin in tabular form their salient characters — 

Ho»t I Lrtdospores. J Jehtitesporci 
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S}iecles Xo. DO, page 84 
Uredo Cronartuformis, Barclay 
Found on Vitis himalayana, Brand 


(A. Barclay) 


CREDO 

CRONARTII- 

FQRMIS 


“This host is very extensively attacked with a peculiar uredo-hke affec- 
tion, suggestive of CronartiUm, since the spores are aggregated together 
into small cylindrical columns, with numerous curved paraphyses are 
borne on minute papillae on the lower leaf surface The column of 
spores is about i to 2 mm in length, and 01910025 mm m diameter 

"The parasite is first met with towards the end of July, but continues 
to increase in abundance until the leaves fall off in autumn (October and 
November) The pustules are exceedingly small, and are distributed in 
immense numbers all over the lower surface of the leaf-blade The 
upper surface of the leaf is studded with reddish brown stains, which 
makes this otherwise inconspicuous fungus remarkable. 

« When these columnar heaps of spores are scraped off, which may 
very easily be done with a light touch, and placed in water, they readily 
break up into their component elements, and the weight of a cover glass 
immediately dissociates the spores Even when a leaf bearing these 
columns is first hardened in absolute alcohol the columns do not attain 
any greater coherency 

« The individual spores are obovate or club shaped and fairly densely 
covered with spines They are pale orange-yellow, and measure about 
30 X *8 to 27 X 18 p when fresh. 

“The earliest formed pustules are yellowish m colour , but later, at 1 
the end of August when the fungus is extremely common, the pustules I 
are brown. The leaves are now old and this may be the sole reason 
for the spore columns and spores are identical in sire and structure 
though the latter are also brownish now Placed in water the spores of 
both colours germinate similarly, exactly like uredospores, and very 
readily, even up to the middle of October. 

"In August, when the parasite is beginning to appear, I tied some 
(eaves bearing yeffow pustules to a plant in my garden wfuen was quite 
healthy, and in September many of its leaves were studded with similar 
yellow pustules 

«* Although I looked carefully and continuously for some teleutcsponc 
form 1 never found any trace of such ” — ( Jour , Asiatic So , Bengal, Vol 
LIX t Bt II , No, a, 1S90, PP 98 79) 


Species A o. 02, poge S4 
Uredo Efcretiar, Barclay. 

On Ehretia s errata Both 

»* This fungus was collected bv Mr 4 S Gsmble on the banks of the 
Tons nver near Chakrata The leaves are attacked by a Uredmous 

F. 725- 




i 30 


The Agricultural 


FUNGI | Commoner Rusts and Mildews 


VJ fungus of somew hat uncertain nature. Some leases had circular spots 

EHRETLE varying in diameter from 1 to 8 mm , whilst others had large hypwtro* 

phies of the petiole as it enters the lamina, and these were uniformly 
covered with bright orange red pulverulent spores Transverse sections 
through the fungus and leaf show that the spores are not borne separately 
on stalks but form a cup It) e depression like the pit of an fficidium 
without any pendium There were also numerous superficial sperm o 
goma The spores are orange red oval or pear shaped, very spiny, 
decidedly thickened at the free end (reminding one of the jecidio* and 
uredospores of Puccaua Pramiana) When just wetted they measure 
38-30X22 20 p They become detached without any portion of the stalk 
adhering The spores are given oil from both surfaces of the leaves By 
applying nitric acid l saw that each spore had two germ pores 

*' This is the first member of the Boragiues which L hate seen attacked 
in India by a Uredine As Puccima Rubigo vera, or some variety 
or allied species, is undoubtedly the most prevalent and destructive rust 
on wheat, barley, and oats in India, I had long looked for some associa- 
ted form on a Boragincous host, and this not only by personal search, 
but also by correspondence 1 am afraid, however, that this particular 
Uredine cannot be the associated form I have been looking for, although 
it is just possible that it is For although the spores are given offhke 
uredospores, the cup shaded depressions in which they are formed, the 
presence of spermogotna, and the hypertrophy of the host’s tissue alt 
render it possible that we have here an anomalous mcidium This ques- 
tion will have to be tested by experiment ’ — {Jour , Asiatic Soc., Bengal, 
Vol LX ,Pt It, A '0 III, iSgt, pp 2z8-2zg), 


Con/ 10M A 
pp. 40-31 


Species No. 98, page 84. 

Uromyccs Agropyn, Barclay 
On Agropyrum, sp. 

This grass was collected by Mr, Lace, Forest Settlement Officer nt RMli 
(bashahr), 7,000 feet in October 

On some leaves there were lght brown pustules on both leaf surfaces 
and these contained uredospores Other pustules were fang, fmenra nd 
black on the under ltaf-swrf^e, somewhat resembling pustules of 
P. gramims 

The uredospores are round to oval, pale brown, densely warted, with 
se\ctal getm pores (4 10 5 ), and mcisurcd, nhcn just acllni, 33 -JOX 
31 * 191 * 

•j l c teleutojpo-cs are lightly adherent to their beds, coming off »»*n 
-V suvvtt p «e of Milk ailact ed They arc I ght y ello« ish brow n, much 
\\ ckcred at the apex, smooth on the surface, with a clear nuclear vesicle 
frnajurinj, when just wetted 37*18 X lS-lOj* 

U\vh«no,si tv as l \ra. aware, ihU genus of grasses was k row n to 
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of Indian Crops (d. Barclay ) 

harbour only two species of Pnccima (P. grammis and P. coronata) 
1 his is, therefore, probably a new species —(Jour Asiatic Soc , Bengal, 
Vcl L\ , Pt //, No III % tSgs, p 212) 


Species Xo. 102 (a), page SI, 

Uromyces Pisi, Pen ? 

On Ctcer ftnetmam, L. — Channa . 

I obtained some pood specimens of a fungus on this host, from 
Dumraon, gathered on 4th Aprit There were small circular or oval 
brownish pustules on the leaflets, with a tendency to coalescence. They 
were both epi- and hypophjllous, though apparently more often hy po- 
phjllous. 

The uredospores arc brownish red, mostly spherical, sparsely covered 
with spines, and each apparently with four germ-pores (Plate I, fig 5) The 
dry spores, ju*t immersed in water, measured 25-20 x 21-20 fi I placed 
some of these spores m water on the 2nd May, and they germinated freely 
in twenty four hours, throwing out a long, simple unbranched tube, quite 
colourless (fig 5, a) This germination a month after gathering is note 
worthy. 1 could find no telcutospores in the specimens gathered, and as 
these were full grown and ready to reap, I conclude none are formed 
iiemarl t —This may be Uredo Cicens anetioi Grogn , but the only 
reference asaihble to me is that in Saccardos ' Sylloge Fungorum,” and 
here no description or measurements aregiven In this book it is said to 
be found on the Iea\esof the same host in theSaone and Loire provinces 
ofiFrance. In a recent article by Schroter on the Fungi of Servia,* he 
notes a uredo on tCicer anetmum, but includes it under UrOmyces Pisi, 
Pen Saccardo records the fungus in Italy, Sicily, France, Belgium, 
Britain, Austria, Germany, Bohemia, Switzerland, and Astatic Siberia. 


Species 3o 102 (6), page 81. 

Uromyces Pisi, Pen 
On Lathyrus sativus, L —Khtsan 

From Dumraon l obtained specimens of this plant bearing a Uro 
myces, gathered on 4th April There were numerous dark pustules 
round to oval or broadly linear, on the stem mostly, but also on the leaves 
On the latter they are apparently amphigenous The pustules contained 
both uredo and teleutospores, the latter in excess » 

The uredospores are orange red, with a tendency to brownish. They 
• ‘ Hedw gia, ’ Band xxix Heft 3, 1890 

fin the original form of th s sentence there was an apparent misprint which the 
above would seem to correct —Editor 
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are o\al for the most part, spiny, and with five to six germ-pore (Plate I, 
fig 6, c) The dried spores just immersed in water measure 2S-23 x 
2a 20 fi These spores, after lying twenty-four hours in water, had germi- 
nated freely, throwing out a single, long, unbranched tube, at the distal 
end o{ which were collected the pale reddish-brown contents, leaving the 4 
emptj spore-case dingy vefloiv (fig 6 a) The spores now measured 25*ar x 
24-21 ft I observed the uredospores germinating e\en as late as 
the middle of June, t e , more than two months after they were gathered 

The teleutospores are more or less oval and chestnut-brown, but 
vary considerably in size at d shape (fig 6, d) A nuclear space nnd 
germ-pore at the apex are clearly \isible The epispore is \ery finely j 
tuberculatcd, and not thickened anyw here as a rule, though occasionally 
a slight thickening at the apex is observable A piece ol stalt usually 
adheres to the spore After lying some hours in water the spores 
measured 32-23 X 19-14 p They refused to germinate, apparently 
requiring a long period of rest 

Jtemfirj a — Four species of Uromyces are recorded m Saccardo s 4 Sj lloge 
Tungorum,* on species of Latbynm namely, U Fab*. P<rs , U Ptsl, 
Ptrs , U Latbyrmu s, S/>eg„ and U. polymoiphus, P. & C The Indian 
species corresponds fairly closely with U. Pisi, and maj, at any rate 
provisionally, be classed with it At the same time no /'Ectdium on any 
species of Euphorbia is jet known in the plains of India, though such 
might be found on search In the description of the fungus on Cvcer 
nrictinum mention was made of Schroter’s article on “Servian rungi,” 
and I observe that he includes a Uredo and Uromyces on Lnthyroa 
lAti/olins also under U Pisi ; in other words the two fungi on Cvcer and 
Lathyrus are, according to him, identical The characters of the uredo- 
spores, ns 1 hare described them above, agree closely enough to warrant 
the assumption that they arc identical, the only difference being that 
whilst I could find only four germ pores in the uredospores from Clcer I 
found five to six w thore from Lathyrus. But this point is difficult to be 
rcr) certain about — [Journal of Botany, Vol 28 , of iS$o ) 
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Acacia iburnca, So- 
Acclimatisation, 6 j, 70. 

A>idio*porc, 5. 3S. 40. 46, 54. *7, to:, tof>, 
10$, j 1 4. J 17, 118,120. 

Aladiutn. 8, 37, 4®. 50.80-81. 97. 

AZ Aquilegtx, 81. 

AZ Cedn, 79, 81. 

AZ com plan.it urn, 8 1 . 

A' Compot tarvm,8i. 

A. csculertum, So, 8t. 

AZ flaw teens, 8t. 

AZ rraganar, 117. 

AI» Infrc^uens, 81. 

AZ lasmim, St. 1 to. 

A'- leucoipcmum, 8i. 

AZ Mon, 81. 

AZ. orbtcularr, 81. 

A- Picco*. 79. 8t. 

AZ. Plcctranlhi, 8t. 

AZ Saniculx. St. 

AZ Stiobdanthis, 60, 81. 

AZ Thahctridlati, M. 

AZ ThomsonJ, 79. 8 1 . 

AZ Urtiear, 80,81. 

Agancus, 5. 

Agrop>rum, 49. 5°» 5>» *29. 

Agrosus Hookenana, 105, 

Algm, 2, 9, 2t. 

AUt, 18, 98, U>o. 

Anihendtum, 9, 23. Anthracnose, 26 
Artichoke, jo 
A scomjcetes, 5. 31. 

Ascospore, 33. 

Ascus, f>, 9, 33 
JvsextnJi 'fvepTuJiirt-'iiini.'t. 

Aspergillus, 1 7. 

Autcecism 11 , 

Autumn spores, 13, 43* 

• Dajra , 27. 

Baines, J. A , 134- 
Barberry, 37, 38, 5 2 « 9S» 96. 97* 

Barclay, Surgeon- Major A., 11, 17, 1 8, 21, 
35> 4 * » 4®> 52, 55. 7*. 79, 83-131. 

Bary, Prof. A. de, 24, 26, 3 1, 46, 95-6, 1 15, 
118. 


Basidia and Basidtosporous, 4, 5, 6, 9, 40, 
44. 100 

Basidiomjcrtes, 4. 9, 3O. 

Beans, 10 

Bearded wheats, 62. 

Beet root, 31. 

Bctbcris anslata, 96, ttS. 

B. Ljcium, 113, 118 
B nepatensis, qO. 

U. vulgaris, 96, 118. 

Berkeley, Mr., 24 


94-115. 
*, 103. 

liretcid, Mr, 29. Ji, 

Uromus, 52 
Breeding stocks, 63. 

Buck-wheat, 115-116. 

Budding, 2, 14, 27,' '29-30, 33, Fig. 5. 

Bunt, 3, is, 27,29-31. l5°- 

Burntng stubble, etc , 20, 36, 35*3®> 54> 57» 
Bumll, J. A ,113 
Cteoma, 80, 8t. 

C Mon, 81 
C. Smilacis, 80, 81. 

Cajanus indicus, 72 
Careless cultivation, 67. 

Carruthers, Dr , 63, 73 
Causation, 95 
Cedrus Libam, 79- 
CftllrdiivfjRn., v,. 

Chain-cells, 39. ■. 

Channa, 130. 

Chlamydospore, 5. 

Chlorophyll, 2 
Cbrysomyxa, 80, 81. 

C. crerulen;, 104. 

C Himalense, 81 
C Piceae, 81 

Chrysopogon Gryllus, 8o, 119-124. 
Chytriaiacece, 2 
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Acacia eburnea, 80 1 Basidia and Basidiosporous 4. c, 6. q. 40 

Acclimatisation, 62, 70 44, 100 

/Ecidiospore, 5.^35, 4£» 46, 54, cj, 102, 106, j Basidiomycetes, 4, 9, 36 
' Beans, 10 

Bearded wheats, 62 
Beet root, 2i 

Berbens anstata, 96, i»8 
B Ljcmm, 113, 118 
B nepalensis, q 6 
B vulgaris, 96, 118 
Berkeley, Mr , 24 
Blight, Brown, 77 
Bolley, H L > 85 86, 97, 1 13 
Borage, Boragineai, 46, 97, 1 13, 128 
Botrytis, la, 14, 72 
Bouillie Bordelaise, 25 
Bower and Vine, 45 [104.115 

Brack) podium sylvaticum, 48, 96, 103, 
Brefeld, Mr, 29 31, 50 
Bromus, 52 


JE Compositarum, 8t 
JE. esculentum, 80, 81. 

JE flavescens, 81, 

JE F raganae, tzy 

JE. mlretjuens, 8t, 

JE Jasmim, 81, iio 
JE leucospermum, 81. 

JE Mori, 81 
l E orbiculare, 81 
JE Picece, 79 8 j. 

JE Plectrantbi, 8x 
JE Samculae, 81 
/£ Strobdanthis, 80 8i 
JE Thalictrt flavi, bi 
JE Thomsom, 79, 81 
JE. UrtKse, 80, 81. 

Agaricus, 5 

Agropyrum, 49. 5o, 5>. 129 
Agrostis Hookenana, 105 
Alga;, 2, 9, 2t 
Alii, 18, 98, too 

Anthendium, 9, 23 Anthracnose, 26 

Artichoke, 10 

Ascomycetes, 5, 31 

Ascospore 33 

A scus 6, 9, 33 

Asexual Reproduction, 8 

Aspergillus, 17. 

AutCEcism 11 » 

Autumn spores, 13, 43 
Bajra, 27 
Baines j A , 134. 

Barberry, 37, 3$, 52, 95, g 6. 97 
Barclay, Surgeon- Major A., 11, 17, 18, 21, 
_ 35 4*» 4®r 52, 55 71. 79. 85-131 

Bary, Prof A de,24, 26, 31, 46, 95-6, 1 15, 
1 18 


Breeding stocks, 63 
Buck- wheat, 115 116. 

Budding, 2, 14, 27, '29-30, 33, Fig 5 

Btat.3 1$, «, 29 31 f 5 S 

Burning stubble, etc , 20, 26, 35-36, 54, 57, 

Burrill, J A, 113 

Csoma 80, 8t 

C Mon, 81 

C Smilacis, 811, 81 

Cajanus indicus, 72 

Careless cultivation, 67 

Carruthers, Dr , 63, 72 

Causation, 95 

Cedrus Lib am, 79. 

Cell division, 14 
Cham cells, 39 
Channa I30 
Chlamjdospore, 5 
Chlorophyll, 2 
Cbrysomyxe, 80, 81 
C cerulen*, 104 
C Himalense, SI 
C Picere. 81 

Chrjsopogon GrylJus 80, 119-124 
Chytridiacese, 2 
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Cicer anelmum, at, 130 

Ctlt3, 31. 

Cfadospormm herbaceum, 75*78. 
Classification, 31 4, 9 
Clavanje, 5 

Clariceps purpurea, 31-34. 

Clematis Gaunana, 115 
Cl mod mm, 7, 8, 17, 40, Figs 3, 9 
Clouds, 89*90 
Clover, jo 

Cluster-cups, 8, 37. [ 69, 74*78 

Cobb, Dr , 40, 4s, 49. 5*. S4, 5^» 59 62, 63, 
Coleospomim, 99-100 
C Campanula?. 8r 
C Clematidjs, Si. 

C Flectranthi, 81. 

r fFig 5 

• ■ a 7» 33. 
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Cunningham, Dr D D , 51, 54 
Cupressus torulosa 
Cuticle, 68 
C - - 1 J 
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Distribution of Spores, 19, 51, 85, 06, g9 
Dormant 6ee Latent and Hibernation 
Dough stage of Wheat, 60, 

Downy Mildew, 36 
Drj Blight, 74 
Durum Wheats, 62, 65. 

Early and Late Wheats, 61-67, 64 
Ectotheeal, 7. 

Egg-spore, 33 
fchretia serrata, 138 
Endotbecal, 7 

Fntangled spores, is, 37, 30, 33 
Entomophthorca?, 2 
Environment, 60 
Epispore, loo, ioj, 104, 105, tog 
Ergot, 3. I c, 31-34 

Erysiphe (Ojamm) Tuckeri, 7, 24, 36 
EurOtitim, 17 

Lrofntion, 13-13. 14, 29, 34, 37, 54 
Factors in causation of Rust, 89 
ragopjtum e*ail<mtum, 115, t«6 
I arrer Mr W. M , 57, 61-62, 64-68. 
Freund# ting, 40 
Fertilized, aj 7 j, 

Fes uca gigantis,48, 112, 118 

nachrne, 12. 

Fragana Vwca, 1 16 


Frank, Dr„ 86 
Fungus, 2, 5 
Gamble, Mr J S , 128. 
Gangrene, 32 
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Germ 

Glabrous Wheats, 69 
Glaucous Wheats, 36, 62, 69 
Glazed Wheats, 64 
Glceosponum pestiferum, 26. 

Goodale, Dr , 73 

Gram, Colour of, 68 [80, jo6, 115 

Gymaosporangium Cunmnghamianum, it. 
Immunity from Rust, 60 
| fmprovement, 59 
In breeding, 67 

Indian.com, 78, -31, 34, 72, 83, 137, Fig 6 
Ingh«, Mr , 58, 74 

f nsects, Influence of, 22 [wheat, 55 56 
Interchangeable, Uredo, from grasses to 
Jasmrnum grandiflorum and J humilc, 80, 
xi 9 124 

Jensen, Mr J 1^,3031 

JuAr, 27, 28, 35, 72, 98, 1 74, 127 

Jubbulporc Wheat, 87 

Kandwa, 27 

Katthi, 27, 125 

Kansas Experiments, 55 6 

Kathu, tt6 

Khairi, *30 

Knowles, e. L.,31. 

Kuhn, Df, 31. 

Lace. Mr J H , 107, 139 
Lagerheim, Dr, 109 
Latent Myceha. it, 13 25,55* 9 s 
Lathyrus sahvus, 21, 114, 13° 

Lecythea, 18. 

Life-cycle, 11. 

Life-histones, 9, 31 
Lily, to 

Lmum and Linseed, 17 30, 72, 82. too 
Lithospermum arvense, 46. 

Little, Mr D C.86 
Losses through Rust, 71, 85, 80, 83 
Loner Fungho 
Mackenzie, Colonel K., 86 
Macrosponum, 26, 77. 

Mahon ia, 38 

Manure 29 31,54,57,58. 

Mas«ee, Mr George. 51 
Maturing types, 62 

Measurements of Wheat 63 
MeUmpsorm jccidiofdes, 8* 

M cihata, 83 (Leptodmnn, 8. 

M Leptodermn Bj Con! with Fuccima 
M Llnl, 14, 17 20,82, too til 
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M. Sahcij Caprese, 82. 

M. S3ncti-Jchannis, 82. 

Mesomycctes, 8 9, 26 
Metamorphosis, 11-12. 

Meteorology. 89 

Microscopic Peculiarities of Wheat, 68 
Mildew, 3 15,17 
Milling quality of Wheat, 65 
Moisture, 62 

Monospondmm, Andrachis, 82 
M Euphorbia, 82 
Montague, Dr, 24 
Morel, 7. 

Mould, 3, 15, 16-17, Fl £‘ 3 
Mucke, Dr Carl, 74 
Mucor, 16-17, big 3 
Mueller, Baron von F , 74 
Muscardine, 72 
Mushroom, I, 3 
Mustard, 20 

Mycelium, 2, 3 5, 6 8, 9 13, 16, 21, 41, 43, 
44. 45. Sat 75. Figs- 1, 3, y. 
Mycomycetes, 4, 5, 8-g 31. 

Narbadda Wheats, 86-87 
Nucleus, 16. 

Ogra, Ii6 

Oidiurn see Erysiphe 

Onion, 26 

Oogonium, 9 22 

Oospore, 9, 11,22, 24 

Oxygen, currents of, 42 

Pahsade cells, 103 120, 121 

Paraphysis, 6, 39, 48, 96, 100, 118, Fig 2 

Parasitic, 2, to, 14 15 

Pearson, Mr , 74 

Pebnne, 72 

Penicillmm, 17 

Penmsetum typhoideum, 26, 28, 35 36 
Pendium, 8, 39-40 '4*. 102, 107, 108, 112, 
114, 118, Fig 8, p. 

Pentbecmm, 6, 8 

Perooospora arborescens, 14, 21, 23 24 
P Hyoscyami, 26 
P. Schleiaemana, 26 
P Vicize, 26 
P Viticola, 26 
Pexiza, 7, to 

Phafra, ti6 {37.43 

Phases of Fungal Life, 3 8, 11*13, 18, 29, 

Phragmidium mcompletum, 82 

Ph Laceianum, 82 

Ph nepalcnse, 82 

Ph octoloeulare, 82 

Ph qumqueloculans, 82 

Ph Rubi, 82 

Ph subcorticum 82, tot 

Phy corny cetes, 8 9, at 


Phylloxera, 5 
Physalospora Bidnelh, s6 


Plowright, Mr. C B , 95, 102, 
Podosphrera Castagnei, 7 
Poisonous properties, 28, 30-3 
Polygonum, 52 
Polymorphism, 12, 37, 43 
Polyporous, 5 
Poppy Disease, 21 
Porriaie, 5 

Potato Disease, 21, 23*26 
Poulard Wheats, 65 
Powdery Mildew, 26 
Pram, Dr D , 1 13 
Promycelium, 5, 27, 29, 44, 69 
Pseudospore, 3, 6, 8, 45, Fig 
Puccima, 8, 18, 43, 49-50 
Puccmia Acetosre, 82 
P andropogi, 82 
P Anthistinas, 82 
P argentata, 82 
P Arundmellas, 82 
P Cancis, 82 
P Cancis filicinac, 82, 122 
P Castagnei, 82 
P Caudata, 82 
P Chrysopogt Conf with 
Chrysopogonis below 
P Cireceze, 82 

P Collettiana, 80, 83 j 

P coronata, var Himalayensn 
P crassa, 82 
P doforis, 82 
P Ellisu, 82 
P Eulalia 83 
P excelsa, 83 
P FagODyn, 83 1 15 116 
P flosculosorum, S3 
P Fragaria;, 83, 116-117 
P Gain, 83 
P Gentianae, 83 
P Gerann silvatici, 80, 83 
P Gram ms, 36-37, 42, 47. 

83-98, 118, 1 ig It. 

P Iridis, 83 

P lasmim chrysopogonis, 80, 1 
P Leptodermis Conf with . 

Leptodermis 
P May d is, 35 
P Mentfnr, 83 
P nitida, 83 

P Penmscti, 35 83. 124-125 
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104, iog 
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P Jasminv* 

[96. 102*115 
h 42, 48, 82, 


49. 52. Sj, 

h 1 1 9-124 
Melampsota 
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P Pimpinell®, 83 

P. Polling. Conf. with /Ecidium Strobi- 

I ant his 

P Ptatmana, 8 q, 83 
P. Prenanthes, 83 
P put v mat a, 83 
P Rosie, 83 

p r> o- . roo 

h 
F 
F 
F 

P suaveolens, 126 

P urticae, 83 

P usitahs, 83 

P Viola, 84 

P Wattiana, 84. 115 

Puff ball, 5 17, 40 

Pulses, Disease’ of, 20, 26, 130 131 

Pustules, 39, Fig 8 

Pyrus Pashia, xi, 106 

P \anolosa, 103 

Pythium, 21-23 

Rainfall, 89 

Rape, Diseases of, 18 

Receptacle. 7 

Red Wheats, 68, 70 

Repose, Period of, 3 

Reproductive System, 2, 3, 22 

Resting-spores, tx, 22, 24, 51, 54 fti2 

Rhamnus davuncus, 48, 80, 0, 102, 105, 

Rhododendron, 80 

Rosa macrophylla, 126 

R moschata, 101 

Rot, jo 

Rotation of Crops 26, 34, 58, 60 
Rubia cordifolia, 80 
Rust, 3, 15, >7, 31, 41, 54, Tig 11 
„ on Juir and Bajra, 35 36, 72, 83, 
124-125 

„ on lndian-corn, 34*35. 7 2 , 83, 127 
„ on Linseed, 17 20, 72, 82, 98, loo 
„ on Mustard, 20 
„ on Pulses, 20-21, St, 84. 130-31 
„ Resistant Wheat*, 59-70 
„ Shm el led Seed, 59 JTu 

„ on Wheat, 30*73. 85 99, 118-119 * 'S 
Saccardo, Dr, rot, *25, 130, 131. 

Sigere-ua opposiufoha, 103 
Saprolrgnncex. a 
Saprophytes, 10, 14 15, 27 
Schm'er, 95 
Schroter, 103, 125, 130 
ScfcTotium, 14.12 13 
Season— /Lei ini, 3S, 53 97, n8 
.. Uredo 57,87,89 
Seed Farr's, 60, 


1 Selection of Seed, 59, 61 62, 70, 
j Septona grammum, 75 78 
f Septosponum, 2 6 
Sexual Reproduction, 3, 8, 17, 51 
I Shelton, Prof E A1 , 73 
Shrivelled Seed, 59 
Sleeman, Capt , 86-87, 98 
Snulax aspera, 80. 

Smith, Mr Worthington, 24 
Smut, Black, 3, 15, 26 29 
Smut Stinking, 29-31, 

Solid Wheals, 62 [98, 124 125, 127 

Sorghum vulgarc ( Jttar ), 26 29, 35 36 72, 
Sorus, 41, 42 43, 47 
Spawn see Mycelium 
Spermatia, 39, Pig 8, sp 
Spermatoplasm, 9, 22. [10%, U4, U 8, 120, 
Spermogomo, 32, 39, 49 50, 100, 102, 103 
Sphaceloma 2 6. 

Sporangium, 6, 9, 17, 21, Fig 3, sp 
Spore, 3, 4 5 8, 13. 17. 21, 3 <?. 44 

„ Distribution, 51 [and to 

Spondia, 5, 6, 7, 27, 44, 104, 109, Figs 2 
Spring Rust, 45 

c > > tin." » aa 


Summer Rust, 45 
Survival (Uredo), 54, 98 
Susceptible stage, 64. 
Swarm spores, 9, 21, 
Take-all, 74 7^ 

Tea Blights, 10,77, 

Tele 


rheca, 6 

Thecasporous, 8 

Filler (Wheat) 62,67 
riUetia fertens, 27, 29-3** 
nmothy Smut, 31. 

IVid stool, 1.3* *5; >7.32. 40 
fotncco, Dise«e of, 26 
rorela see Vn« 

rac\ and Carle, 21 
Vtnsmns on ol Uredo, 54*55 
'nchodesma, 4b 
'nticum durum, 6 j, 65 
„ monococctim, 63. 

„ polomcum, 62*63 

turpidum, 6j, 65 
, satiuim 63 

Vufile, 7 - 
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Tubercularia, 7. 

TuUsne, 31. 

Tur, 72. v ' 

Uhee see Alst. 

Uredo, 8. 37, 41. 8o, 84, 128. 

U. Apludte, 84. 

U. ArgimoniJe, 84. 

V3- Bup4eun,$4. 

U. Colebrookize, 84 
U% CronarUiformis, 84. 

U. Deutzix. 84. 

U. Ehretue, 84, 128. 

U. Eupaton®, 84. 

U. Gomphrenalis, 84. 

U. lchnocarpi, 84. 

U. Ipomceie, 84. 

U. Piles, 84 . 

Uredmes, 5, 79*131- , 

Uredospore, 5, 8, 41-42, 47. 54*55, 63, 96, 
108, 114-1x5, 1 1 7, Figs- 9 a nd ”■ 
Uromyccs, 20,21,51. 

Uromyccs Agropyri, 5I, °4» I2 9- 
U. Ambiens, 84. 

U. Cunninghamtanus, 80,84,115-119 
U. Mclntinanus, 84. 

U. Pisi, 84. 130-31- 
U. pulvmatus, 84 
U Solidagims, 84. 

U Strobilanthis, 84. 

U. Valerians, 84. 

U. Vigns, 84. 

\). Vossue, ?> 4 - 
UstvUgo, 26 29, 31 


Vegetative System, 2. 

Vine, 21, 26 
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The objects of this publication (as already stated) are to gradually 
develop and perfect our knowledge of Indian Agricultural and Economic 
questions Contributions or corrections and additions will therefore be 
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In order to preserves necessary relation to the various Departments 
of Government, contributions will be classified and numbered under certain 
series Thus, for example, papers on Veterinary subjects will be registered 
under the Veterinary Series , those on Forestr) in the Forest Senes 
Papers of more direct Agricultural or Industrial interest will be grouped 
according as the products dealt with belong to the Vegetable or Animal 
Kingdom In a like manner, contnbutions on Mineral and Metallic 
subjects will be registered under the Mineral Senes 
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The objects of The Agricultural Ledger are:— 

(i) To provide information connected with agriculture or with economic products 
in a form which will admit of its ready transfer to ledgers ; 

( 3 ) To secure the maintenance of uniform ledgers (on the plan of the Dictionary) 
in all offices concerned in agricultural subjects throughout India, so that 
references to ledger entries made in any report or publication may be 
readily utilised in all offices where ledgers are kept ; 

(3) To admit of the circulation, in convenient form, of information on any subject 

connected with agriculture or economic products to officials or other persons 
interested therein , 

(4) To secure a connection between all papers of interest published on subjects 

relating to economic products and the official Dictionary of Economic 
Products With this object the information published in these ledgers will 
uniformly begnen under the itime and number of the Dictionary article 
which they more especially amplify. When the subject dealt with has not 
been taken up in the Dictionary, the position it \cry possibly would occupy 
m future issues of that work will be assigned to it. 
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The CATTLE op HARRIANA andSIRSA. 

Note by VETERINARY CAPTAIN H. T. PEASE, F.2.S., Civil Veterinary Department 


HOUTAK DlSTItl CT—JlAltll I A XA CATTLE, 

U is deemed advisable to pre/a ce this note by indicating tery briefly 
the names by which the great ditisions of the country in this part are 
Kno'j.n to the people, as the cattle are constantly referred to by the r ) ols > 
of being from these vanous divisions, so that, to an ordinary individual 
to whom the divisions are not known, but little is conveyed by the inform* 
ation given. For facility of reference, therefore, the divisions are as 
follow 

(0 *««,« B*nt* orD ° f ,ht 


— Rohtak district. 

: ie Ghaggar valley and 

south of the Nali or 
it meets Mamas'. It 
t near!) to Uhawalpur. 
-t between the Ghacgir 
Malwais considered to 
. ' ’ . , i, which is now inhabit- 

(5) The Not Nadi (up-country) 01 Either - * 3 the tract lying 

the Danda all alone the river Satlej. . ,» ■ 


W T 
(3) T 

U) 7 


f>r ■’ • " ’ 

tn; . . . . . - • 

Oiauhan, f . . - ' « ‘ ' . .. ■ ■ 

^archofg . . . 1 • ‘ ' . 

"abn o! dr- , ■ • 1 

{wantmeat ‘ 1 - ■ 

*}«ds mto - . ' . : • ' ' * 

0rwx « their cattle into the Satlej Unhands lorjpAs.1. ^ 

th. u 1 or the green country - , ,r*J f*/-*' 

„»>*«rd,.,nct chieflj .n the Hfward }Ur» 

5Ji o1 ,heR ^tak district The part « frt * l " 


as described in the Gazetteer 
described as and r* 

•°^id term loam and sandy loam- The 


cl the tract U -r • 


f^brorr* 


uetteer n»e- • - 
^^m/TheK'UfUrjr’? 
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Cattle of Harriana 


patches of sand and water lies at great depth The climate is dry and 
healthy away from the canals, the yearly rainfall being small and almost 
entirely confined to the rainy season 

This tract has Ions been Known and justly ce’ebrated for the excellence 
of the cattle it produced In former times nearly the whole of the country 
was jungle or uncultivated land producing in years when ordinary rain 
fell, an extensive growth of natural pasture grasses such as dub (Cynodou 
Dactylon), anjan (Permisetum cenchrotdes), sanwak, etc., the inhabit- 
ants were a more or les« nsiderabte herds 

of cattle. The excellent ascribed to the 

facts that the soil and l e breeding and 

rearing, to the excellence of the natural pasture and to some amourt o! 
judgment in breeding and the general management of the herds Great 
numbers of cows were I ept. Bulls of superior stock were released as an 
act of piety by those whose relatives died, and care was taken to have 
«uitabfc bulls with the herds The young mile stock was early castrated 
Added to this we have the fact that times of scarcity were of no infrequent 
occurrence The scantiness and uncertainty of the rainfall made life very 
precarious ns regards water. When the rains faded, not only did the 
grass dry up, but the ponds become brackish and cattle perished in 
, , **- “ — ’ / seasons the peop’e did 

• ee days, and no doubt 

whilst the more robust 


especially at tin. pu.su v li 


vdunng great hardships 
be no doubt as to the 
the decline of which, 
ter for regret Of late 


years, owing to increase of the population and the consequent extension 
I of cultivation, the extensive breaking up of even the shomilat lands 
i origin all v designed fofgrasing grounds, cattle breeding has suffered 

1 very greatly and is decidedly on the decline, so that «c find less ntten* 
tion given to the subject than former!), wi» the case ym is the 
opinion ot c\cr) AcncwUunst nnd oilier mmc I Invc spoktn lo on 
the subject To kIjo.v the effect, which retention of waste as grazing land 
has on cnttle-hrc ■ " 

on aS villages tr 1 11 

settlement Jth of ' ' ' 

msiiirace and cattle increased 92 J>er Cent under the settlement 1 1 e ex- 

* — 1 occupation as 
■ *1 adopted by 

■ when pasture 

■ • at present, In 

» ■ ■ ns a billiard 

• I* stall fed 

from a companion of the census of cattle for tt e uor i’k d strict it will 
be s«n that il e numbers have by ■ • * * 

and it is diflcull Ihcrcfprrto unde 1 r ■ 1 

the wane, but it is nevertheless the ■ ■ ■ I" - ■ ■ 

nun bera cf ca'tle kept are stll vr*% ", • • " • ■ « 

fold d vni f on) and m II ansi In Ih • ■ 1 *■ , ■ 

ing into cons ’r-atlon the s rent tie \i lages and tie eastern villages 
nts > certain j. r evt numbers. Speaking prnerily I *1 ould svy that tfe 
be* ter elm* of tnd -enou* cattle are fnjn l In the n rth we trrn tirrer of 
tl e Itf * *vk dis net pvrti of 111 mini ar 1 llsnsl In tl e ern j rrtit-n 
o( t' e Hn! tsk distr ct the cstt'e are very poM tnn especial) nt*>t t Jted, 
Cl«(' d»s* Jafwaz-a h aed sa^*!* of tf e nng* {k'i ring vi lagra. Buttle 
wh - frs.t fa a cattfc ran ng co„n*rj cf nn mean c-dtr /rersfrrsfon 
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necessity tor selling off }oung stock at an early stage of tUeir existence 
is more urgent. The effect of bringing land under cultivation provided 
that the land remains “iaraui” has, of course, not such a prejudicial 
effect on cattle breeding as has the introduction of irrigation. The chief 
crops grown on barani *" * T **• 1 of storeablc 

' ' '*■ ‘ ’ ' * • • . . . iple, 

‘ ■ * . . ■ o a 

. • m . " * • • ■ ■ — . s in ■ 

: ■ • . « ■ ■ " s ber 

rearing them, The number of cattle does not decrease apparently. | 





breeding earned on, as so great an area of the land is bar ant or 
dependant on rain and therefore produces only such crops as necessarily 
yield a considerable quantity of fodder, jorvar, bajra , gram, etc., etc , and 
bears grass very suitable for fodder during a considerable period of the 
tear whilst it is iincropped. 

Production of Cattle . — The whole of thetract produces a number of 
cattle greatly in excess of requirements and must be looked upon as a | 
. ' * * " ’ ' hstnets in the Panjab and ; 

■ •edinghas been completely! 
. ■ ■ in which the physical cha- 1 


! he cattle, it fs 
purchased by 
ience they are 
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Cattle of Hamana 

ROHTAK 

WSTWCT, 

patches of sand and water lies at great depth The climate u dry and 
healthy away from the canals, the yearly rainfall be ng small and almost 
entirely confined to the rainy season 

This tract has long been known and justly ce’ebrated for the excellence 
of the cattle it produced In f >rmer times nearly the whole of the country 
was jungle or uncultivated land producing in years when ordinary rain 
fell, an extensive growth of natural pasture grasses such as dub (Cynodoo 
tDactyloo), anjan (Penwsetura cenchroides), sanwak, etc , the inhabit- 
ants were a more or less pastoral people maintaining considerable herds 
of cattle The excellence of the cattle generally may be ascribed to the 
facts that the sod and climate are very suitable for cattfe breeding and 
rearing, to the excellence of the natural pasture and to some amourt of 
judgment in breeding and the general management of the herds Great 
numbers of co vs were kept Bulls of superior stock were released as art 
act of piety by those whose relatives died and care was taken to have 
suitable bulls with the herds The young male stock was early castrated 
Added to this we have the fact that times of scarcity were of no infrequent 
occurrence The scantiness and uncertainty of the rainfaff made life very 
precarious ns regards water. When the rains failed, not only did the 
grass dry up but the ponds become brackish and cattle perished in 


survived, and thus a very liardj stock capable of enduring great hardships 
only remained. Whatever the causes there can be no doubt os to the 
excellence of the stock produced on the tract, the decline of which, 
especially at the present time, can only be a matter for regret Of late 
years owing to increase of the population and the consequent extension 
of cultivation the extensive breaking up of even the shamtlai lands 
originally designed for grazing grounds, cattle breeding has suffered 
very greatly and is decidedly on the decline, so that we find less atten- 
tion given to the subject than formerly, was the case This is the 
opinion of every Agriculturist and other native I have spoken to on 
the subject fo show the effect wh ch retention of waste,*** grazing land 
has on cattle breeding the effects of Munjbl Am n C) and B revenue rates 
on aS villages madcin 1863 n eastern Harriana may be noted In this 
settlement (th cl dc area of each estate was excluded from nse&ment for 
pasturage and cattle increased 92 j«r cent under the octtfcment The ei* 

• > . . , , ' j , - — . — 


falls jji any one part This is out of the question almost at present, in 
fact in mint parts the so-called grazing ground H as bare ns a b'lhard 
tabic for many months of the year an 1 the cattle have to uc stall fe 1 
from a comparison of the census of cattle for the Rol tak district it will 
be «een that tf e number* have by no means decreased thirmf file years, 
and it Is di fT cult therefore to understand that cait'e breeding can be on 
the wane hut it is nevertheless the fact In certa n pacts of the tract tic 
nun bers of ca'tle kept are still vvrv great, notal Iv in 11 1 Vnl am tahsil 
fo! 1 d vision) and in Ifansi In Jhajjhar ton, tfm numbers nre great tak- 
ing into cons leration the s re of tl r villages an I lie ravtern v ill aj.es 
ah » contain -rat numbers. Spiking prrefa! y l should saj that the 
hr*irr c!a«s of md gmoti* call’e arc foun t In lie n rth se*trrn crtrtr o! 
theft * '*k dis net parts of fl* i*an? an 1 ■ 

ol its- ft » tsk «* Hr rt tH- catt*e ire very f ■ 

Cl k* iV»a» J s' ax at an I son*** r>f It e ’ 

*»f { ti a caede ran ng country cl r 
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that the land remains u b -- •*** L -*. — . • » - 

effect on cattle breeding as ■ • ; - 

crops grown on baratti la ■ ; ■ - 

fodder and a good deal of ■ ■ ; 

have certainty adopted th* • • ■ • . • . ■ , 

wonderful degree and almost everywhere stacks of jorosr are to be seen in 
the fields and surrounding the villages ; but they sell off a great number 
of their stock at from t to 2 years old as a rule, and thus save the cost of 
rearing them. The number of cattle does not decrease apparently, 
• * 1 * . — - 1 t _ - - 1 ' • — 



breeding carried on, as so great an area of the land is l tram or 
dependant on rain and therefore produces only such crops as recesianh I 
yield a considerable quantity of fodder, jovar, btjta, gnm, etc., etc , and j 
bears grass very suitable for fodder during a considerate period of the 
year whilst it is uncmppcd 

Production of Cattle .--' The whole of thetract produces a romber cf 
Cattle greatly in excess of_ requirements and mat be looked upon as a 
store from which arc supplied many of those d stricts in the Panjab and 
North-Wes'ern Provinces, in wht:h cattle breeding has been comp'ctrty 
pushed out by extensive cultivation and those in which the phvs calcha* 


-« '• i.««»iiil»i. k,. IIib and llunin*. «to pure! as- t * r*--e - h* 

i • - . ■ ■ ■ . - -s the fare h«:j a! 

i ■■■ ■ " *i I » • ■* *k are taken cl fn 

■ ■ « ■ 1 ■ . 1 i»i ■ ! • .. -Vfnd sp-'-'-J cf to 

■■ r " . ■ • r » " 1 1 r ■ »s r*ir»r liks-i cf 

■ ■! 1 1 1 ■ ce-i'jri'dam l) 

... ••••1 ■■ ■»«■:■-. ■ » 1 1' r:"'* it is 

said, go as far a* Ca’cu'ta. rspecta"y p* ’eh cr*»s % v *ch are by 

Uanjarasand taken to the Ko«i iri'Vrt in Ma^em are 

taken bs purehas-s fremt! is part The *cco"*p»rM*g iti’e— e-t »Sr-*. 
in^ the lo'al n-Ti've* of evt’e and area tc- issued ared rr'n-ca *• »»♦-.« 1 m 
the district of RoViklet^rynti t'i'.tfjj.t**! i'! i*;j»s t-vHs’ as 
show mg the increase m rsnVa -ntV d ««r*-t V ifursi Ini e/af,'*.! 
stock to evens *•< acrei of tre&l a*~* and er-r p *. «• t' t^-eks taeorey 1 
»4'S acres of Cu'*n*teJ la'ii- Tl » o < »o:^ ai- cal i~s or t « k rr »£-«k. * 
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Jaiiazgarh Spring Cattle Pair 1895 
Statement showing the names of districts from which the cattle sold at the 
fair v.tre brought 


Serial 

No 

Nans or Districts 

Number ol 
cattle sold 

Remarks 


Rohtak 



3 

H «ar 



3 

Ferozepur . 

150 



Gurgaon 




BiLan r State 

«5S 


6 

th nd do. « 




Utvar do. 

I 494 I 


8 

Jaipur do 

Delhi 

746 1 


10 1 

Khatn State 

373 


1 1 

Du j ana do . 



13 

Loharu do 

830 



Pat ala do 



14 

Nabha do 

634 



Total 

36 336 



Jahazgarh Autumn Cattle Fair 1895 
Statement showing daily attendance of cattle, number sold fees recotered 
and amount changed hands 


Dale 

Nu berof 
cattle 

Number of 
cattle sold 

Fees 

Amount 

changed 

hands 

— 

Remarks 




* a p 

R 


September Toth 

6 957 

3 537 

l 204 0 0 



Do 11th 

6 262 


» 39i 0 0 



Do 1 2th 

6365 

3 29S 

1 4S4 0 0 

94 97& 


Do 13th 

5 9S5 

2 222 

* 37* 00 

87 744 



5 520 

7 754 




Do 15 th 

4 870 

2 2 0 




Do 16th 



720 0 0 



Do 17th . 

3 240 

I.5S3 

617 0 0 



Do iSth 


I 277 

549 0 0 

35 *3® 


Do 19th 

2 4S1 

t 330 

5700 



Do 20th . 

1 920 


394 0 0 




1 146 


3 t >3 0 0 



Do 22nd 

807 


146 0 0 



Do 23rd 

TOO 

167 

60 0 0 

3 640 


Do 24 th 

103 

* 

°37 

•3 


Total 

Ssjio 

*5 325 

«°703 3 7 

6S5 005 
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Cattle of Hamaoa 


Cattle-Fairs, i 


Distribution of Stoc7c. — Cattle from this tract are purchased by three 

different classes of purchasers : 0 - — P- - - 

Ists. The former are chiefly'" ... _ ■ ; , 

following are the receiving < u ■ • ,f 

Meerut, Saharanpur, iMuzaflamagar, Bulandshahr, Aligarh, Nabha] 
Patiala, Jeypur, Dojana, Ulnar, Dera Ismail Khan, Dera Ghazi Khan, 
Shahpur, Ferozepur, Amritsar Agra, Etawah, Cawnpur, Mampun, Etah 
and Kampur. 

The Roras purchase adult stock generally selling on the " Udhar " 
system 3nd taking payment in two kists, one payable in January and 
tne other in July. they come from the Panjab Banjaras come chiefly 
from the North Western Provinces and purchase two clas c es of stock, vie , 
small adult animals fitted for work in light soil or sugar mills, and \oung 
stock which they dispose of to cultivators and others who have grazing 
sufficient to meet the requirements for rearing these animals A very 
good idea of the distribution of the stock may be gamed from a perusal of 
the tables under cattle fairs 

Large cattle fairs are held in the tract twice a year at J.ihazgarft 
in the Ihajjhar tahsil of the Rohtak district, and at Bhnvani and Hissar 
in the Hissar district 

The Jahazgirh fair is a very old established one and dates back from 
the time of the Jhajjhar Nflvnb ft was originally held at Ben, but was 
moved to Jahazgarh some8o years ago ft was originally given out 
on contract for about 8500, but the price steadily rose to 82,000. It 
came into the hands of Government In 1857 "as then let out on 

contract for from 83,000 to 88, 000 per annum Some 25 years ago it 
was taken over by the district officers Since that time it has gradually 
improved under the fostering care of the Deputy Commissioners The 


enter the fair by one gate and sales arc • • • - 

ground adjoining the entrance gate All silcs are registered and a site \ 
ticket is given lu the purchaser by the Mohurrtrs, a number of which 
arc employed Cattle sold pass on to the ground near the cut gate 
and arc tl crc picketed if necessary When amirils enter the ground 
a ticket is gKen to the owner, and no mnn can tike an amrmi out of the 
fur ground unless he cither has the entrance ticket or the »i5e ticket 1 
this prevents cattle stcilmg Disputes are settlrd by [lie Tnhstldars and 
7itldirs tn arbitration generally to the satisfaction of all concerned. 

The sanitary arrangements are verv good indeed, numbers of sweepers 
being employed \ veterinary si«snlint i« in constant attendance with a 
supp'y r f medicines provided by the District Board. A hospUtl for tl r 
rec ration of eises of .animals suffering from contagious di eases »a 
ratal idird Altfgether tie arringements are perfect ami the fair b 
(.o'ruttnlly ft c brst managed and most attnctlre in the tract. 1 he 
figures and records connected with the fa r are as follows s — 


Jiiuzniftii SfRiva C*Trtr Piin. 1895. 

Staff r^rit i r jvii r tt t mm , er ef rattle ethiltftJ at the (1V 1 * fair 


. 1 I »fl- I uf*». 

». C«-*» [ I >. « | (<■.«, Dn 
j . I »*-»!* M«1». 


(VvJii 
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JiHABCAMt Srs»\« C\TTIB Fa)R s lS?5 
St-iis'nitt Am‘*» IV Ki«?* of district* /*<}»* viM,\ fV c*ttU a fid at IV 

jhir t c<tr* 


S«ut 

Ncv 

N* A MB or PtSTMCT*. 

Nuoibot of 
cattU sold. 

RSUVRKS, 

1 

s 

Rohbfc 

Hih» 





*« 


3 

bfKWpUr , 







4 

Gurgacn 







3 

I'tkamrState 





ui 


6 

Jhind dx 





4,3oo 


l 

ultra , dev 
Jaipur do, 

tklhi 





».4>t 

74“ 


10 

,1 

Khatrl State 
Duiana do. 





373 


13 

bohant d>». 















M 

Nabha do. 





f\)4 




Total . 

» fi .33 fi 



• Jmi azoauii Autumn Cattlr Fair, 189s. 

Statement showing daily attnnl.uice of eatlh, uumhr tofJ, fat ttf-’MuJ 
ami amount thangtJ ttamh. 


S apt ember Foth 
l)o. nth 
Do. 

Do, 

Do. 


Do. 

Do. 

Do. 

Do. 


I MU 

1 If' 
l<th 
I Mb 

l(th 
llth 
IBtll 
I9tll 
aoth 
a lit 
jjn<t 
»V* 
7 4 th 


Number of 
raltle 


<1,017 

6,301 

fi.jO) 

3. *)1S 

a.Dt 

a.aj" 

4 , ”» 

3 **r 

»,r-i 

M S « 

».Mh 

taj 
1 00 

l°S 


S 3 } 

9, m 

»«7H 

1,019 
l,5 6 l 
9, *11 
1,))“ 
9 J) 

Hi 

JD 

iC; 


1.1)* 

1.4^4 

1,3/1 

"X 

v* 

<>1/ 
54) 
5 *1 

w 

M'S 


10,70) 4 7 ',8j,u,5 
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jMMZOftRtt Autumn Cattle Fair. 1893. district 

Sl&Urrtr.t showing the districts to which the cattle, including buffaloes 
fur chased in the Fair, were taken. 


Hvurta or cattis 

rittciixato. 


„ I Name of District. 


Autumn Spring 
fair, I air. Total. 
1 * 35 - ‘S 9 S. 


whom C,as *- Rkmarks 
taken. 


1 Aligarh . 

a MojifTirBJgai 

3 Memil • 

4 Sahannpur 

j Hulinrl >hahr 

0 hUwih . 

S hgrnal . 

Mothra . 
o Delhi 

10 Huur . 

II Gurgaon 

tt Mcradabad 
13 Rohtak . 

14 Cawnpur 

IS A S? . 

16 Uudaon 

<7 Bikanir • 

,8 Ul»ar . 

15 Jaipur 

30 Khailari 

31 Luharoo. 

22 Patiala . 

23 Dujana . 

24 Pataudi 

25 Nabha . 

26 Ferorepur 


luuananar . 

Dera Ismail Kh; 
Shahpur . 
Bannu • 

Dera Ghan Kh; 
Fandkote 
GujranwaJla . 


4,107 3900 

as* 9 -t 1 


25 . 3*5 26 , 33 <S Si.tfS* 


O. 551 - 94 - 
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ROHTAK 

DISTRICT. 


Jahazgarh Autumn Cattle Pair, 1895 


Prices. 

Number of 
cattle 
sold. 

Remarks 

From 

To 

* 

K 



to 

20 

2,97 » 



30 

2,495 


30 

40 

2,892 


40 

SO 

3,693 


So 

60 



60 


2,95o 



80 

2,181 


80 


1,768 


go 

loo 

£07 


100 

1|0 

83 


IIO 

• ISO 

45 


iso 

'30 

4 


130 

1 40 

7 



Total . 

25,325 



Statement shotting the names of the districts from which the cattle sold at 
the Jahaegarh Autumn Fair Tie re brought in i#95< 


Serial No. 

Name of Districts 

S 

§ 

■f 

S5 

0 

M 

C 

£ 

Remarks. 

1 

3 

4 

5 

6 

7 

8 

9 

10 

11 

19 

>3 

*4 

»S 

16 

17 

Rohtak . . 

Hissar 

Firorepur ... 

Gurgaon • 

Bikanir . . 

Jhmd ... 

t/fwar « 

fisr : ; : 

Khaitari . , . 

Dujana ... 

LuViiiu ... 

Patiala . . . 

Nabha ... 

Kurnal ... 

Jodhpur ... 

Pataudi . 

Total 

3,601 

4,530 

52 

4,067 

3S 

4,338 

3,74* 

887 

946 

521 

777 

940 

933 

s'yg 

75 

69 

•94 

25.323 

ChieBy adult. 
Adult. 
l3o 

Do 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do 

Do. 

Do. 

Do 

Do. 

Harnana. 

Ditto 

jangle. 

ofewati and Harnana. 
Bikanfr, 

Bondh and Bagar. 

Mewati. 

Mar nan. 

Desi, 

Parbatsan (cattle like 
Harnana) 

Ditto 

Harnana and Bagar. 

Ditto. 

Paogar. 

Nagoti. 

Harnana. 
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S*4*t**tri jlfTtrf t\r f» tf>nfc Vtt cUitt, im Initng luff blots 

/•ar.kjrrJ in f)ir Ft ir, trm t »!/■>», 


Ninefl District 


Ai r*'h • • 

Mui»fT»rn>c»r 

Meerut . 

Sahirtnpor 
Itulandihahi 
l- taw ah . 
Kurnal . 
Mothra . 
Delhi . 
llissar . 
Gurcaon 
Men* labad 
Rohtak . 
Cawnpur 

lludaon 
Itikimr . 
Ulnar . 
Jaipur 
Khaitari 
Luhatoo. 
I'ltiaU . 
Dujana . 
Pataudi 
Nabha • 


Ftah . 
Unknown 
Matnpurl 
Amritsar 
Jullandhar 
Dera Ismail Khan 
Shahpur 
Ilannu . 

Dera Ghatl Kh: 
Farid koto 

Gujranwalla 


*>74* 

*.715 

*.««3 

j, k J-i 

4.*t-7 

*Sl 

337 


Spring 

»*«• 


4.®*> 
343) 
3.331 
3.MS 
3 9©«» 
94* 
81 

3*7 

3» 

103 

*.475 

Kj 

1.573 

44 

Bt 


Dreed . 
and by 
whom 
takes 


f s Sti 
b,«>74 
S.afO 
WS 
B.ohy 
»,*»a 
4lS 
Ml 
SRo 
570 
1 , 3*3 
*.«74 
l,70o 
1 . 0 * 8 
73 
»4 


Small. 

Medium. 

t)o. 

Do 

Smatt. 

!)<• 

Medium. 

Me tiurn. 
Good 
Me.ii im 
Srniil. 
(.00 i 
Small. 
Do. 
l)o 

Medium. 

Do. 

l)o 

Do 

Do 

Do. 

Do 

Do. 

Do. 
Good. 
Medium. 
Goot. 
Medium 
anil small. 
Small. 

Small 

Medium. 

Do. 

Good. 

Do 

Do. 

Do. 
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Gjytsftiflr.-~The breaki — * r % * ' 

ment of the grazing area 
already been alluded to 

/airly extensive In other parts, however, the village waste is nothing 
more than an exercise ground, as Dr. Voelcker puts it, there being not 
a blade of grass excepting for a short time during and after the rains. 
Given good seasonable rain, however, there is no lack of grazing except- 
ing from April to June when the grass is always scanty. On the bar. 
am lands where the Crops are dependent on the rains and which form 
perhaps Go per cent, of the cultivated area in the Rohtak d strict a good 
J * ' ' on which the cattle can graze 


over it without distinction* The 

the eastern side of the Rohtak tahsil and crosses the Jbajjhar sub- 
division obliquely m a south-easterly direction is covered in parts by" a 
spaise growth of dub and other grasses which afford a considerable 
amc * , ' attle especially in the southern 

part ’ belonging to Government in 

the ■ ir Jhanhar, another at Dadrl 

and oo bighas Great numbers of 

cattle are driven to these in the rains. These reserves are a \aluable 
resource in times of dearth and I w as pleased to see a good deal of hay 
stacked in them as a provision against a year of scarcity. Cattle breeding 
naturally flourishes in their vicinity as may be gathered from the fact that 
the small village of Islamgarh 'which is on the edge of the btr and 
- - -'-i • • ' head of cattle in 

. are sent to graze 

. *tle of the villages 

ges still have fair 
■ r vicinity I was 

■ being broken up. 

’ L “ t^en noted in the appen- 

■ , In times of scarcity 

, the ]ung!es of Kurnal, 


h » UMl-« * 

district is du 
all the year « 

Spring up during the rains are chiefly anjan (Pennisetum cenchroides) an 
excellent fodder grass. Lamp (Anstida depressa) good ^ Palwa (Andro- 


is carefully stored in stacks called chutr or kraals (?ahoara) eitncr 
immediately outside the villages or in the fields in the northern parts of 
the district Guar (Cyaraopsts psoraloides) appears to be 1 the only crop 
general!) grown specially for cattle It is sometimes sown with juar 


•in Vet MI ,j> 18 3,rt a- M,6!rT t> HooVer refer* thl* plant «oibe6«nw*M^po. 

gonun.lcrite aborc name which iboutd now be lor the Juar iulexf of Ihe a 
•orphuro »nj vulpare.—ZM 
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and when the latter is cut some of the guar is fed off, the seed of the ROHTAK 
remainder being collected when ripe and given ground and boiled or DISTRICT, 
mashed to young bullocks and calves. The bhus of gram is also used 
In Irrigated tracts there is also the bhus of wheat which is stacked in 
heaps (hoop) and fed to cattle, where sugar cane is grown cattle get the 
leaves and eat a fair quantity also of the cane after the juice has been ex- 
pressed. T' * r * -*•*-- . »w / 7 , -f*— * 

nutuinula. . ■ , ! • 

and is oft* * • “ ...... 

chopped ■ s * ■ ■ * 1 : » * i 

fields are ■ . ■ ■ . * . 

carefully ■ , ! • • ‘ * 1 .' ' • — 

to have : . • ■ • * . ■ 

bushes ar ■ . • ■ • . 

fence in the cropped f elds .— Pnla sells in times of scarcity at 20 seers 
and at ordinary times at 2 to 3 maunds the rupee. If fed to excess it 
produces a skin eruption above the hocks inside the thighs locally 
known as jai. Altogether considerable stores of fodder are to be seen 
« ' — - J *— - •»** J “v**v ♦« ’’■’v* been made to 

■ • • ■ although there 

: . ■ ■ .... mortality in a 

■ . __ ■ - • . cattle present 

in the district. 

Feeding.— ' *’* — r ‘‘ * «—" »»•■** — ‘ 

ing all over the ■ . • * " 

cake and 61110U1 1 • . — ' 

They get about ■■ • • • •*. ., , • ■ « ■ 

gram and wheat or barley mixed with pala A pound or two of cake, 
thall, and about a seer of cotton seed, binoula The favourite mixture all 
• • • *■«*' - — -*!•*••* •* •“ — • •*» k .'.'1 in small 

... • . . ■* . • * * . s* ■ ’ 11 guar 

"••• - • . •!*.» - kutti or 


are tied up for the night. 

Bullocks get tarn or kutti and gram and bhus with pala regularly. 
It is estimated that to stall feed cattle properl) would cost about 4 annas 
a day each at the following rates t — 

Bhusa orjuar and pala, 2 annas at 3 maunds per mp*e. 

Gram . . . . 1 anna at 33 seers per rupee. 

Cotton seed and kkaU . I anna at 16 seers per rup*e. 

Cotton seed is considered to be heating and is only given during the 
cold weather, kfmf l being substituted m the hot. seavm. I he caule are 
entirely stall fed during the rains ard require less when grass has sprung 
up after them. I should estimate that the cost of feeding to the iir.indir 
would be about 3 annas ada> average 

jprfrrs of Cottle .— I gather from the people thit caule haie men 
considerablv in value during the last 70 years, and there appear* to be 
everv prohabilil) of a further rise as decrease in caule breeding in other 
districts continues The rise may be attnbuted to (0 the increased cost 
In production owing to curtailment of the gearing area due to tbe 
graring grounds and jungle having been brought under cu'tivat«o*i, j 
13) to increa**d demand in d stnets where the production has fatten I 
much below the requirement, (3) to trotiev havi-g become cheaper. J 
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Cattle of Harriana 


1 here are now few places where cattle have not lobe still fed during 
some part of the year, and in most places they receive food irt addition to 
what they can pick up grazing all the year round with the exception 
perhaps of the two months when grass springs up after the rams 

Ordinary good plough bullocks (etch from Risoto R160 per pair, 
Majholi bullocks R20 0 to R300 per pair, Cows from R25 to R80, 
Calves from R12 to R60 according to quality and age 
Sill >j)ly of Bulls. — In the lower parts ol the district in the Jhajjhar 
tahsil efforts were made some years ago to improve the indigenous 
breed of cattle by the introduction of pure-bred Nagori bulls, and 
the distribution of these for the use of the villages around Chhuchaku as 
where the Nawab of Jhajjhar had his atslt ban Doubtless some 
improvement in quality was effected by this means, and if the practice had 
not come to an abrupt conclusion, we should have had more marked results 
than are to be seen at present The father of the present Baja Kafyan 
Singh also imported a small herd of Nagon cattle from Jodhpur into 
Jahazgarh, and the young f 

. . ■ . Jahazgarh, Mohamedpurmajra, 

t of it, formerly belonging to the 
JSJawab 0: jnajjnai, nave iuii ivnu 1 tuna danger) in the Chhuchakvvas 
lir t l managed to get within about forty jards of a herd there They 
are fine cattle and have doubtless been joined by some village cattle as 
well. The bulls hate occasionally covered village cows and one of the 


Nagor 1, Gaddi Namdar Khan 1 in the Gohana tahsil. 

Bahana 1 old, Chuhana 2 old, Kalawar 1 old, in ihe Sampla tahsil. 
Patwapur l, Basana 1 in Rohtak 

■ . • ' *1' — •jpnears to be 

These three 
■ a the breed of 

cat tie by the importation of foreign W/s 

Bocal or 21 1 a It mini Bulls .— Local bred bulls arc those which hue 
already been described. They are turned loose when about a yeai or 
more old by Hindus on religious grounds at the death of a relative * they 
are branded usuallj with Mahadeo’s Instil shaped like a trident on one 
quarter and Vishnu’s ebaknr on the other, and from the time they are 
*« j ~ ~ n/r tiotallv fed by the family who have offered 

len they go out to graze, and are 
crops in the cultivated fields; as 
is to drive them off his land if they 
generally come up to the vilhge 
■ ■ receive some food from the people. 

very docile, many of these bulls 
jit suiuiuiu „ 1 specimens of the indigenous breed 

arc in every respect the most suitable animals which could be found to 
keen up tne excellence of the cattle of the tract. In villages where 
Hindus predominate, especi-Hv on brrarn lands there is generally no lick 
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of good bulls especially where there are a few wealthy families, but in 

Rangbar villages ther~ -™» c " -•*—«* 1* -«.i- • — «• 

their cows covered by ■ 1 

or J at villages. These:- 
the custom of turning 

into disuse, and it Has • . ■ • 

ROHTAK 
| DISTRICT. 


to turn one loose. A _ : ■ 

and becomes more mixed, the liberties allowed to tnese animals in the 
way of grating on cultivated fields naturally become restricted and the 
people, especially Mahcmedans, do not content themselves with simply 
driving them off their fields, but occasionally use a lathi ora kulhart by 
way of a persuader. I think that anything which interferes with the 
provision and maintenance of these animals is to be deprecated, and that 
any one who voluntarily causes them an injury should be severely punish- 
ed. It is very evident that if the practice of releasing them cease cattle- 
breeding must 1 f *' • . 1 ' two 

or three thousai ■ • • ■ ■ sd by 

purchase and • . nt of 

capital. The ■ ■ • o_the 

villagers a foot ■ > ■ . • ig by 

custom that it almost amounts to a law, and considering that it is for the 
general goo i, and that by means of it alone the country has been pro- 


taking off three and four bulls at a time to let them loose in the eastern 
villages of the Rohtak district. This is a very pernicious practice, as the 
bulls do much harm in the herds to the cultivation This is also a 
common practice in the case of bad bulls and there is quite a collection 
of them at places like Bahadurgarh, Kharkandah, etc. The people 
would be very good to be relieved of these animals if they could 
' ' ’ ' *■ - * * 1 *■ ' - There 

Coe | 


length, is 

■ • . actions. 

' ■ “ ■ • -'"*■« : obably 

fooje, 

, . , • ■ . • ■ * ■ ■ ■ * 1 . ■ n when 

■ "i - " . * , ■ i “■ ■ ■ * , • it fails 

there is some trouble in obtaining a suiuole uuii. 15) Urey are soon 
worn out and pure!} on account of the amount of work they do as one 
bull is considered to be sufficient for one hundred and fifty cows. 

The people get rid of unsuitable animals by deporting them : as has 
been stated they can also drive them away from the herds as a rule and 
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\ they do so where cattle breeding flourishes In some parts bulls are found 
in excess of the requirements, whilst in others there are not sufficient The 
excess is generally xound in towns where wealth} Sahucars live and the 
deficiency in parts where the Hindus are poor and cannot afford to 
release bulls Thus at Chhuchakw as with 400 cows, there was only one 
bull , at Marot with 4.00 cows there were two, at Kalanour, a Ranghar 
village with t, 3*3 c °ws there were four, at Lali with over zoo, there was 
no bull, etc , whilst at Beri and in some of the towns there were great 
numbers It is a great pity that there is not more give and take about 
the people, but certainly assista 1 illages 

\ery often It would be a very g could 

in any way manage to regula Is and 

I think it would be m jo u„i „ ,u — kind can b e 

attempted, a more of bulls is an 

absolute necessity an the Veterinary 

Subordinates of the l*ivil veieimaiy i^cpauuicm can oe of great use 
in obtaining information and I 1' * A J 

to invariably f 

class of stock 

uniform in he t % 

bulls and their class, wnetner suuic em ui nut (4; Vvnai grazing is 
available (5) Whether the people take interest in cattle breeding and 
feed their cattle well We shall then be able to form some idea of the 
requirements of the people 

What must be done in case th § ” ” 

fails .— In case of the failure insupply 0 
have to be made to ensure the provision 

carried on It will become necessary to either supply the animals or to 
collect sufficient money for the purchase of bulls from the village and 
impose a small tax for the feeding of bull This, it is hoped, however, 
will not become necessary in the tract with which we are at present 
dealing I think it is highly advisable however, to see that every village in 
, the tract has a good herd bull 01 two if necessary and for protected bulls 
to be introduced if found desirable for, even at the present day, some 
j villages are badly off for bulls 
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— "• L " are found 

ot. The 
and the 
tfford to 

i only one 

bull ; at Marot with 400 cows there were two ; at Kalanour, a Ranghar 
Milage, with 1,313 oows there were four; at Lab with over 200, there was 
no bull, etc , whilst at Ben and in some of the towns there were great 
numbers. It is a great pity the* *' ' . 1 * ’ - * * 

the people, hut certainly assists : ■ . 

\ery often. It would be a \ery g ■ I 
in any way manage to regula 
I think it wo ■ ' " 

attempted, i * 


absolute n cce 
Subordinates 
in obtaining 
to invariably 
class of stock 
uniform in he 


1 * kind can be 
of bulls is an 
the Veterinary 
3e of great use 
“n be directed 
* a village • (i) 
more or less 
Number of 


bulls 3 nd their Class, u newer suiuoem 01 nut 14; Wnat grazing is 
available (5) Whether the people take interest in cattle-breeding and 
feed their cattle well. We shall then be able to form some idea o? the 
requirements of the people. _ jt 


tauten on. u wm uevumc ihhs-mU j> 1 
collect sufficient money for the purchase 
impose a small tax for the feeding of 

will not become necessary in the tract with which we are at present 
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‘ ’ ' “* - 1 ’ n ■ ' • • . ‘ 1 ” are found 

■ * * nt. The 

i t ‘ ■ and the 

deficiency in parts where the Hindus are poor and cannot afford to 
release bulls. Thus at Chhuchakwas with 40a cows, there was only one 
bulfjat Alarof with 400 cows there were two ; at Kalanour, a Ranghar 
village, with 1,313 cows there were four; at Lalt with over 200, there was 
no bull, etc , whilst at Bert and in some of the towns there were great 
numbers. It is a great pity the* **•— « *«• — * : — * - ■'" A * 

the people, but certainly assista ! ■ 

very often. It would be a very g 

in any way manage to regulate tne distribution ot tbese animals anu 
I think it would be managed. But before anything of the kind can be 

attempted, c *> — 1 — * u ** A " c v» **• •* •‘n 

absolute neces ■. • \ v 

Subordinates . . ' 

m obtaining tn* 1 ■ 1 

to invariably • 

class of stock . • 

uniform in heig 

bulls and thei , . ’■ « 

available (5) Whether the people take interest in caff/e*breedwg and 
feed their cattle well We shall then be able to form some idea of the 
requirements of the people, _ „ 


impose a small tax for the feeding of 

will not become necessary in the tract with which we are at present 
1 > . j V . - V however, to see that every Milage m 

■ • ■ necessary and for protected bulls 

1 ■ , even at the present day, some 
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Government Bulls . — As has already been stated, some bulls bred at 
the Government Cattle Farm at Hissar have been distributed m the district 
with a view to improving the breed of cattle In it The practice of using- them 
has, however, fallen into disuse, ft has been stated by the district authorities 
that the people do not appreciate them. I have made numerous enquiries 
intothe matter — * •’ ' r * ” 


sar farm establ 
for Artillery an « 

1 ,5 


sequence is the cattle seen are almost without exception crosses of various 
descriptions The Hissar Farm bred animal, even the so-called pure bred 

it - * «*» J -*-»•»■ - » u i table than the ordinary 

cepting in certain parts of 
: . ‘ have all the faults they 

. ears, large sheath, carcase 

large, heavy and loosely put together, sprawling feet, besides the ap- 
pearancc of being soft and sluggish They are also in addition to all this 

doglas or cross b-~ 5 P - — ">■ obtained 

indiscriminately f ■ ■ crossed 

at all degrees to s t *• ■* gole, (3) 

Nagore Sind, (4) b ■ , **; 1 , ' \ Nagore, 

(7) Mysore Angola, (8) Gujrat Harriana, (9) Gujrat Nagore, (10) Gujrat 
Angofe, (ii) Gujrat Mysore, (12) Nimar Mysore. Doubtless these ani- 
mals may be usefut for the service they are bred to render, but the 
distribution of such animals in a really good cattle-breeding district is 
a measure which is open to a good deal of criticism 

What are we to sny of the present system if there be any real system at 
dll Is any one aware of the capabilities of the various portions of the 

, -•<- .u 1 .. — ».i„ k. j — • *- - favourable, class of 

■ ■ e questions of im* 

■ take with regard 


Such a method of procedure is absolutely opposed to all the principles o! 
rational breeding, and by adopting it when dealing with a fairly good breed 
we arc hastening destruction by producing non-descript mongrels We 
know as the result of experience that •• dashing** a pure breed with a cross 
bull, no matter how much better he may appear to be. Is a dangerous ex- 
periment, and one not likely to be attended with very favourable results 


the breed, ' ■ . ■■ 1 . - ■" * ' « * • 

to gel the b< • I ’ ' 1 ■ * ‘ * ■ . « ■ ■ 

the stock g< ■ ■ ■ • 

a t dow n w ' ■ .* ■ ■ ■ 1 

or soft and sluggish and they do not care lor it They usiiallv take 
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w. unty Mf etitnent, ond. t/ ... ■ 

»«i all tu*t and thtath and no ■ 

mutt It l>'ltn one half llarnann would be most suitable, such as possibly 
Gujral Harriani or N a core llarriam. I should most certainly avoid, 
other crosv-j. Probably it w>ll be found that the most suitable cross-bred 
animal is the Gujrat Hartianaol pood quality, as the Gujrat scons to nick 
well with llam&na. 1 saw a bull of this cross at Khcri Damkan and 
“ ’—' 1 * L * *•*> « » • 1 - * * ’ ri - - ere seem to like the stock as 

wn u«e, but they Say it is not 
■ . ny rate.it is pood. There is 

- ' ■ tlohtak district j he is an In* 

■ • . • • re is a very inferior Guirat 

very much disgusted with it 
. . ■ • ■ supposed to be a Harriana 

bull at Kandrai, fair but not a pood specimen It appears that the 
« ft,. — « •»*- ' — ■ •• — *’ - 11 ssar farm then s ary very consider- 
■ none but pood specimens be sent 

■ best plan would be to decide wrhat 

■ ■ ■ -re, and 



and soil having been already adjusted, there would be a clear course 


arrangements could be made for rearing them properly until three or four 
years old. they could be turned loose with the Government brand on them 
and would be appreciated far more than are the bulls at present issued. 


• Tbn plan bit »inte beta adopted. 
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Where the indigenous cattle are good enough for the purpose of 
agriculture and command a good price in the market, it seems unnecessary 
to introduce bulls of any other breed, and if it be desired to really 
help the people with cattle-breeding and to encourage it more will be 
done by giving good prizes at cattle fairs and by turning loose the 
best indigenous young bulls obtainable, and so arranging that each 
village wtll have a sufficient number of first class bulls Spasmodic 
efforts, such as turning loose a few bulls of foreign breed occasionally, 
will not do very much good, the subject needs attacking in a thoroughly 
methodical manner. I know the people would be only too delighted 
to have good specimens of their own indigenous breed turned loose. 
There would of course be some difficulty in obtaining young bulls of 
proper age at present as the people castrate them early But prizes at 
fairs would doubtless soon produce a sufficient supply. I found some diffi- 
culty m tracing the Government bulls and ascertaining where they 
are, ana when found very little stock was as i rule forthcoming owing 
to the custom the people have of selling it off when young, but a good 
deal of that which was seen was very inferior. 


if- 


> j . ui uouiu possibly result 

I , 0 » nave given Mr. Blenkfnsop’a letter No V, dated 23rd 

March 1892, to the address of the Director of Land Records and Agricul- 
ture of the Panjab considerable attention, and have come to the conclu- 
sion that the remarks made in it certainly do not apply to this district, 
and that any action taken in the direction indicated would only tend to 
make the Hissar bulls more unpopular even than they are at the present 
time. Seeing how little superior the Hissar bred animal is likely to be to 
the local bred bull, it does not appear likely that the people would 
trouble to keep cows up for it in the villages, and I am decidedly not in 
favour of stall feeding these animals here lake, for instance for the 
sake of example, a village with five or six hundred cows, there would be 
three bulls at least present — 1 Hissar and 2 Brahmmi The system is to 
drive all the cattle out to graze together, the bulls usually separating off 
with a number of cows The Hissar bull is tied up, there betn^ no work 
for him to do m the village So a man has to be kept to exercise him. 

I he people consider that covering should take place with the animals 
free, or a state of nature, 50 that there would be not much chance of hts 
doing much work, and even if the people were willing to use him there 
would be every chance of the cows being bulled by the Drahmtni bulls 

whi'*’’ — comes the question of cost, who 

is t' It would he obviously unfair to 

sad< ■ .* the only alternative is either to 

prm uuij 1 i>l lunus or to raise it in the village by a 

small tax which would, I am afraid, be a veryunpopuhr measure The 
people certainly have no objection to providing food fiom (he AMb * 
or villige fund for the bull when necessary, but they would certainly not 
care to spend money in carrying out a measure which they do net agree 
with ncr approve of There is another point nfJin<t lying (h* bull* op It 
must be remembered that these animals are bred in a stite of freedom 
and are never tied up at Hissar and consequently if (lev be subjected to 
this treatment when sent into the districts they arc likely to suffer from 
tlv* confinement and will not do well from whit I have seen when 
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these animals leave the farm at four years otd or ao they are in poor con- 
dition and will not look ax a cow; it^ is not until they have been free. 


OXEN. 


or practicable here at present. There are perhaps a few cases in which 
it might be useful as, for instance, in towns where non-agnculturists keep 
considerable numbers of good cows for their milk supply. They might 
be induced to send their cows to a Government bull which is tied up if 
it be a specially good one. Then by all means tie him up and work 
him or do anything else that it maybe considered necessary. The only 
question which would arise is that of cost. 

1 do not altogether agree with some other remarks made by this 
officer, especially with regard to the animals not being kept fully under 
control being likely to beget stock which will be more difficult to manage 
than that get by animals accustomed to restraint. The remark does not 
apply to cattle in this country as a rule and certainly not to those in the 
Hissar or Rohtak districts. The general treatment of cattle renders 
them absurdly auiet ; they are in a very high stale of domestication. 
The bulls met with, as a rule, are very quiet and one sees the cow-herd 
lads petting them and driving them about and_ to meet with a vicious 


wild, so I do not see the application. 

Mr. Blenktnsop also remarks that the bulls get insufficient exercise 
and therefore do not get stock. These animals get far more exercise, 
being driven out daily to graze and coming up with the cattle in the 

C-~l rt. U .11 I 1 - f '■ — -• »-- - — r. 1 ,..J 
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more in request, the reason being that the joung stock are larger in size 
and are sold off early fetching a better price^ than the indigenous cattle 
such as Fatehabad and Sirsa and parts of Hissar. But little Improve- 
’* •' ' ‘ . 1 . i.r * ,t. ->arts where good 

harand Sampfa, 
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to show what number of cattle perished As much as possible is done to 
persuade the people to store fodder for cattle against a scarcity, and they 
certainly do store a considerable quantity, probably enough to see them 
over one bad year without great loss of cattle No effort should be 
neglected to induce the people to maintain a good store, as although 
the district produces cattle far beyond its requirements we must not lose 
sight of the fact that there are many districts dependent on (he excess 
production of this tract for their agricultural draught cattle The insuffi- 
ciency of the grazing area has already been n entioned 

Sale of Cotvs — I think every effort should be made to foster cattle- 
breeding by inducing the people to retain their good cows for breeding 
purposes Colonel Rennick I am informed did generally advise the people 
in 0 is matter and attempted to dis ourage the sale of good cows to 
butchers at tl 

a district of t , 

proverb amc 

on their own ■ 

as h des " 

get rid of and they would suit the purposes of the butcher as well as good 
ones 


earl\ morn ng, resting during the heat of the day 1 he mam road between 
Bhiwam and Delhi shows at times a constant stream of carts going 
and returning Well irrigation is scarcely ever seen, so the bullocks 
' • r . t p arls bullocks are sold 

s bought to avoid the 
grazing, but this is not 
ocks work in the sugar 
always well fed when 

| working and indeed at other times 

Jjll/ft 1 " — frt- 

i lenccasa 
I abjut the 
| sp rally 

is knftdt A aery great proportion of the animals, ho uner, have the 
boms of the shape known as A atchha kuiidt in whch the twist 
ts imperfectly developed In the better bred animal the horns arc 
small, black and spirally twisted They are considered to be the lest 
breed of bufialoes in the Panjab for milking and are consequently vnlu 
able 71 e» ire mass)* e heavy beasts standing on short powerful legs 
n s breed has already been described in my report on Panjab cattle 
I he best of them in the Rohtnk distri t are to be seen in the ullages 
about Nidanah and Dutanah where they arc kept in great numbers 
Butina itself conn ns nearly a thousand buffalo-cows the nciglbounng 
\illagcs of Bnroda 66S, Bichpari 417 Ahulana 441, Jajsi 690, etc , etc 
Hiesc animals arc more numerous in the nortlern villages of Golnna 
and to tie eastward, fut the dtsirbihnn ti them can be best seen by 
consulting the village by tilligc census appende 1 Ch kanwas in Hissar 
. Is also sa 1 to t>c a good jlace fir tl m lie people bestow a good 
1 ileal « I care < n if e ! reed nj t f tl ^sr an m ds as l as a read* leen po 1 ted 
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out in pre\ious reports Good bulls are employed, generally turned loose ROHTak 
with the herds as are Brahmim bulls The people feed tnem well and DISTRICT. 
\alue them highly The >oung male calves are sold off as soon as 
possible, the people do not use them for any kind of work and they are 
reared in n state of semi starvation, being looked upon as a nuisance 
The) are sold off to departs who come round purchasing in the district 
and who take them northwards where they are employed as draught 
animals 

Jffatnes — A male calf is called katra for 2 jears then jhoira till four 
3 ears after winch ;/xo/a or bhatnsa , females katrt jhotn and bhatns , 
an old one is usually referred to as khola. 

The cows have their first calf at between 4 and 5 years and go on 
breeding for 9 or io years 

Tteld of Mllh — This varies from 7 to i4^seers a day in ordinary 

■ 3 ears they 

r to quality 

Measurements as follows — 
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HISS All DISTRICT— SIRSA CATTLE. 

General Remarks .— The area of this tract is 3416 square miles, of 
which 76 percent, is cultivated, 19 per cent. Culturable and 5 per cent. 1 
barren. It is divided into three zones, the Bagar, Harriana and the | 

HISSAR 

DISTRICT. 


ping 01 the Bagar is uone in me nnart/ season. 


too uie Senary is. tue iiiuH Iiupoium uop, uui 10 a less, extent than in the 
Bagar. 

The Nali tract, which is situated in the north pf the Fatehabad 
tahsil, is characterized bj a day soil. It includes the villages liable to 
inundation from the Ghaggar and Joya streams. 

The average rainfall is 16 inches and the climate is generally dry and 
well suited for cattle. " ' I 



i 1 


• . . : % 

1 ■ ■, .1* . 

dhaman. 

The commonest grass is the Ghautile (Elensine flagelllfera) a small 
creeping perennial grass common on moist sandy soil. It is good 
fodder and is readily eaten bv cattle. The bhebra (Eleusiue scindica) 
is also common and is a good fodder grass. 

Dubh (Cynodon Dactylon) is very common in the firmer soils of 
the district, and is especially abundant in the hard clay of the Sotar, 


mthesanuy pans 01 me uismu. 


Ka undr a, duihatt and chauf>ara are three grasses or weeds which I 
e upon the first fall of rain and are largely* ,?,^ | 


up in great abundance upon the first fall of rain and arch 
as green fodder for cattle. Baru [Andropogon Sorgbnra \ar. ta lepers 3"^ J 


and takria are two other common grasses which suppjj fodder. Ghl^i 


Set footnote on ii. 
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- -- null oiaiK very common near 

ine canal Jt is only grazed w hen young. The keo grass (Sporobolus 
onenraiis) is found on sandhills and resembles bale nit ; it is imod 
for grazing, ** 

r ,., Du :’ 1 ' r ~ •• • ' . • - > • ■ )0M 
?"!'• - tint 

< C '“ cl ■ .and 

m °b"> ■ ■ up 

after the hrst rams. 

According to Colonel Grey the assets of the Htssaf district consist 
largely i** **'“ ' r **“ "** J * will diminish as the cultiva- 
tion of . grazing tract is in the Nali 

circle; it chhadas who prefer cattle- 

breeding to cultivation. in me nun am and other Bagar tracts the 
people woufd not be able to maintain themselves and pay the revenue 
if it were not for their cattle. 

The following remarks regarding waste are interesting 


m the present settlement only so much of the waste was unassessed 

** * «... - J - ■ - * -- I.,, .i — , 


one-seventh of the whole i but cultivation has increased and there are 
few large blocks of waste, so that while landlords try to collect the 
same grazing dues as before, there is much opposition from the 
tenants and in some places the dues have been reduced, and in others 
grazing is now free 

The rates recommended in the Preliminary Report were half an anna 

- r, -.u»p — _„l .! „„ .k. 

■ V i 


crazing tracts and also the largest profits 

Droves of cattle are brought from long distances to the Nali circle 
where between 4 and a i is still waste and dues are paid which would 
justify a revenue of i annas per acre Resident tenants pry one rupee 
per buffalo, 8 annas per cow or young buffalo, 4 annas for a calf, 
nhd half these rates when the waste is small Plough bullocks are always 
exempted. In some villages a charge is also made for the right to 
cut />al i bushes which m a fair season produce Go seers of fodder per 
acre valued at 5 annas. 

rhe N ah rate ■ • _■ ' 

lion of the profits ■ * 1 ■ 11 ‘ _ 1 

waste still remain. Lm V . - ‘ . 

only to villages winch have extended their cultivation and rely nnlnly 

upon it, bulthat where the whole or a large proportion of a vdhge has 

Wen devoted to pasture the assessment should approach actual nan 

insets. InWveYl-MW'vVv Nah, where Taste i« extensive, the assessment h 
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in f»r"* fl if * 
tuT ****■«» *ne*"t fit « »«t* — 


s »,j| « <»V»d frV* i*'-* I 1 


Tht » j»»*c m \V> n 


»' i-' 

}i «»* 


The wa«t<* 


i Hat's 


'i rttVn^) iMV S' l " 

n i-ni 1 ft» (p-pJ’iH * '*« " !»*«'* I'* 


tVitrt rtt \»U*gr* wl V svc l fpt l** l *• ***' ^ C * 1 * £ T 

An nrrjol l/y'S ef ff (** *£**• > t n 

lluvtr l 1 v*w {« nti'i rinr f-^iTin'rt s A'" »1 4 t • «■>* * 

c* 1 atchabad jah*T.« iliUinK tn |Vr Na'i * s*‘* .» t*cr-*t 
prm in the Null * th trpstd t* €«'<<«*<• -n arl c-'t'e >»% l~« C T, ‘ 
since if 63. 

U'l < 


ru» r-p— ».V4?» 

War 'V« , i , 

7 o\n»»t fla* Salt 
Sr»*» A*J< . 


Tht Artretn !'*[** I* A »M H «sM I'** H"l I n I'Mi'i'rl^p 
people here wou’d r> A. 1 * »Mc !<i nris'n tie— rr’vr* s*! fsj ti * 
revenue. The pirclpsl errp* srp Jajr*. rttlh. *»«•«£ »• ! a*« 1 * 
shich 11 ti«d At Wdt* lor t «HK »“i! Ij^p f it * 1 » « 'p ru'r p *1 < M*f 
breeding iM U nne i-ul ca~v^» (<»• l'»« p i*t, 

t'<ittlc»trrrcftitigr~A% in HobtaV nm|V ft *n psm tf tVllliu* 
district and ciprciall) in the Harrisr* tract m«J r g h «'<•< it '*» 

btmg vtradvt) ruvhrtl out b> the r»ire« rn H CuMivatkon. Tt-e prrp'e 
in man) parti ol the southern duinci art o i« |r<> r- rj* m re Jra’-etf 
than breed eri, bu>mg bullocks Urge!) m March Mil e /a r f r agr.ri !• 
tural purposes ini selling them ctf) a« i«w a* tl ej aft n » Innge- rc-pnio!. 
Tina is espem 1 !) the caw in part* of ti* Hn-ir d met near U e ^atlr, and 
J »i»iicd several tillages where it «a» the emton I I ait mcr'i >rrd on 
man) occasions that the reivw for this c«nt *n t» that it if ciraper to 
buy and sell thin lo breed ami reir. and wl rn melt a custom prevail# 
” * 1 • i 

district differ* but little 
ms, luiwevrr, to be more I 
* »l to itnc put numbers j 

■ - nsivc and Rood gnung 

l.uilk<> j utr*,— i here 1* acondd— ' '* — -* I ** *" * " *' “ 
district which will al w a) s act as a bcil ' - ■ ■ 

tend more to keep it alive (hnnanyt ■ ■ i " 1 : ■" ■ 

IM iwam o» well as those ol Sirsa and 1 ■ * ■ 

ing R)asat of Jhmd are well attended s 1 ' 

the people have little difficulty in j 

They find a ready market for calves o ■ ' 

large and small 

At these fairs the great majont) of the animals sold ore bullocks at 
the spring fair, and the greater proportion is young stock at the autumn 
fairs This suits the people very well for the rearing of cittlc in an arid 
tract like this, subject, as it 15,10 periodical scarceness of the fodder sunplv, 
the rearing of animals 15 always a precarious undcrtildng, and tills is 
naturally more so since cultivation has extended and rearing isaccompmieu 
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with more expenditure and risk than formerly, so that it pajs better to pet 
rid of the stock bred, at an early stage of their existence The young stock 
goes to the North-Western Provinces, chiefly to those tracts where there is 
“ ’ T L ' ’ *-»«£-*- nd the average prices 

season If there be 
jreat and the prices 
every prospect of a 
■ for a longer time m 

* increase in sue and 

I ^ Provinces, the de- 

in the success of the 

■ 1 especially prevalent 

there the demand for adult stock is much greater to replace the losses 
which have occurred at the fairs in Phagun and Chait (February and 
March), there is a greater local demand than at those in Bhadon and 
' iii the f ormer 

■ tated, many 

(ition to the 
ia •> i «i i waiui. a «, uiXiught from 
and sold. The Harnana bred cattle 
^ * Provinces and Panjab districts (see 

Jehazgarh fair) 

It is estimated that about 15,000 animals change hands at each fair at 
Hissar representing an exchange of about four lakhs of rupees, of which 
about five lakhs annually come into the district The following statistics 
show the number of sales and average prices realized — 


Sold 

Value 


R 

>7 373 

3,79.584 

14.935 

4.41.7*8 

|6,8ia 

4 46 784 

17,181 

4 *7 53o j 


The fellow mg are the statistics in connection w.ith the fair 
Hissar Spring Cattle Fair, 1895. 

ShUment shoving the total number of animals sold, amount changed 
hands and amount realised from Jets at Ihssar Spring Cattle Fair, 
tS0S 

1 N c *»- 

5 Cl*» ^ malt pn.c.b, 

C P ‘, toll hands f«°« sold Government by .£, f( j 


I 1 Cittte Ijt «4®|l« 543j4 «9 iCO « <1 j 6 549 1 0 3J 5 4 j 
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Hjssar Autumn Cattle Fair, i 895. 

Statement shewing the names of the districts from which the cattle sold 
at the Fair were brought. 


SensI 

No 

Name of Districts 

Number of 
cattle sold 

Y oang or adult 

Remarks. 




Young 

Adult 

Breeds 

1 

Hissar , . 

»«, 4« 


>0,905 

Harnana. 

3 

Bikantr • . . 

3,387 



Bikamr. 


Lahore • 

l.ooS 

2JO 

793 

Manja. 



£7i 


£6j 

Bagar 

5 

Jodhpur 

504 

1 > 

493 

Nagori 






Marwan 

7 

i’j tiala < 

3S0 

»5 


Maiea and Jangal. 

8 

Rohfak » . , 

259 

>5 

244 

Harnana 


Total 

»7.W5 

>.043 

>6,903 



Statement showing the districts to which the cattle, including buffaloes 
Purchased at the Fair, were taken 


‘ 


Numb 

PR OP CA ITlE 


' 




PURCHASED 


, By 









v: 






dealers 

0! 

r 


Adult 

Young 

Total 


breeders 

a 








os 

t 

Meerut 


166 


Ha(nana 



3 

Muraffamagar . 




Dn!o. 




Sahara npur 

J.SAo 

I.U2 



Ditto 




Aligarh , 



Bikanir and Bagar 




Bulaodshahr 


68 


Same 



6 

Delhi 


35 


Havilana. 




Bijnoor , 



Small 



8 

Kurnal . . 


«7 


Harnana 





8S6 

24 

910 

Harriana small 




lullandhur . . 



Harnana 




Patiala . 




Dtto 

„• 


12 

Ludhiana . 


(8 


Ditto 



>3 

Firorepur , 


23 


Ditto. 

Q 


*4 

Gurdaspur . 


127 

626 

Bagar 




Gurmukhteaar 



Harnana 



16 

Fandkot 




Ditto 



>7 

jhind 




Ditto. 




Hoshfarpur, 



4S0 

Bagar 




Nabha 

4S6 



Harnana 



3i 

Amritsar . 
Rohtak , 

335 

>3 

39S 

Janga) 

Harnana 



32 

Brkaorr 

iej 






23 

Htssar 

646 

65 

711 

Nagoci and Harm- 



24 

Bareilly . 

55 * 

4S 

602 

Bagar. 




Total 

16,90* 

>.Q43 

>7.945 
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w th more expenditure and risk than formerly so that it pajs better to Ret 
rid of the stock bred at to early stage of their existence. The young stock 
goes to the North Western Provinces, ch efly to those tracts where there is 
1 f 1 r re and the at erage prices 

the season If there be 
be great and the prices 
u 1 ' be every prospect of a 

good fodder season people hang on to their stock for a longer time in 
order to real se the enhanced price which comes with increase in size and 
age If there be a bad season in the North Western Provinces the de- 
mand from that quarter which is an important factor in the success of the 
fairs is reduced When cattle plagues have been especially prevalent 
there the demand for adult stock is much greater to replace the losses 
which have occurred at the fairs in Phagun and Chait (February and 
March) there is a greater local demand than at those in Bhadon and 


Jehazgarh fair) 

It is est mated t * 

Hissar representing a r 

about fne lakhs ant i 

show the number of 



Far 

Sold 

Vatue 

Average 


1890 

17 37a 

R 

3 79 534 

21 3 

Autumn 


14 935 

4 M* 723 



1891 

16 812 

4 4<5 784 

26 s 

Autumn 

* * 

17 1S1 

4 V 53o 

24 8 


The fellow mg are the stat st cs in connection with the fair 
Hissar Sprino Cattle Fair, 189^ 



iSes 


« I 

Gin 

Num I 

ber 
pre- | 
*ent 

Num- 

ber 

•old 

Amount 
chanced 
hands ! 

Amount 
real led 
from fee* 

Average 
pi ce of 
an mat* 
sold 

Total a moon 
a»a ded in 
pr lit by 
Cove nmect 

l ou t 
• mount 

by D »t ct 
lioa d 

1 ^ 

Cattle 

zi 890 

16 MS 

Hap 

4 19 tCo 0 0 

Rap 
C 549 7 0 

Rap 
15 J 4 

Rap 

Rap 
Cj 0 0 
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Hcmsi Tahsil .- — Thecattleof Hansi offer no differences from those seen 
in the northern part of the Rohtak district. They are perhaps a little 
bigger, coarser and more uniform in size, and the herds thus present less 
irregularity. The largest and heaviest animals in the Hamana tract are 
bred in this tahsil, many animals of overdo inches at the shoulder being 
met with The conditions under which they are kept do not differ 
markedly from those already mentioned, so that it is unnecessary to go 
over the whole ground again I reproduce here Major Marretfs deserjp* 
tion as applied to the cattle of Hissar and Hansi, from which it will 
be seen that the differences are not marked, if there be any. "The colour 
of Harriana bulls and bullocks is slate (grey), lighter on the ribs, and 
darker on the neck, shoulder, and flanks; pure white is sometimes met 
with The height of the bulls measured behind the hump is from 56 to 64 
inches, back wide and straight from behind the hump to the setting 
on of the tail. The tail is fine and of moderate length, terminating 
in a tuft of black hair The barrel is good, the animals being well 
ribbed up Tail fairly w ell put on, but as a rule there is a tendency to 
droop at the quarters The thighs are well let down, anl the legs well 
shaped with good bone measurement, which is generally I5t0 2l inches 
round the elbow and between 7 and g inches round the cannon bones. 
The dewlap in the bull is fairly well developed, extending from the chin 
to the sternum. The chest is round and deep ; the girth measurement 
just behind the hump ranges from 60 to 72 inches, 1 he head is coarse. 
The ears are of moderate 6ize and drooping (more so than in the Rohtak 
district and longer). Horns of moderate thickness and from 12 to 16 
inches in length The feet are usually black and well shaped The 
bulls are generally free from vice 

Coiea.— The description of the oxen applies generally to the cows, but 
they arc of course lighter in build They have their first calf at between 
three or four years old, and as a rule make good mothers. They give from 
8 to 12 seers of milk. 

T' r ’ — - -• * u - •— 

I’li '*• < ‘ ‘ btihocks 

fre ' ' . ■ ■ ■ ■ ‘ ' , ■ ensusof 

th« i ■ ■ 1 - ;<• ■ trust to 

the ■ ■ . ■ “ ■ ■ ' ■ !’ m ! • 1 ,- ie tihsil 

1 regret that I am unable to give any recoros of disease in the Hansi 
tth«il, but the veterinary assistant is entirclj ignorant regarding cattle 
disease and can neither read nor write so no records were forthcoming. 

1 saw only foot nnd mouth disease The accompanying form gives the 
AttAwt Tf£rt7fcytT?» eX scaVAt vr. \V.t Vik\ amd. atta cX \vri& w'Arnftri 1 
and uncultivated 

lihitcani . — The cattle seen In the Bhiwam tahs ! as far as Tosham are 
of the ordinary Hamana breed The tahsil beyond BhiwanJ and Tosham 
is comprised in the tract known as the Bagar The so I is sands. Here 
cattle give wav to camels for agncu’turai work, and consequent!} are cf 
secondary consideration for draught purposes The cattle ra sea on this 
tract are far smaller thin Harnana cattle are and cone unde* the 
heading of “Bagar** cattle The peop’e consequently keep cows for 
bteedmg and milking, and derive Urge profits from *t u e sa'e cf the-r 
young *tock, and are bred for sa’e. The production is great 'y In excess cf 
requirements, the excess being sold c*T to Banjaras who u*aa r y travel 
round the villages purchasing They co—e from the Jam-join and buy 
for the most part voang stock The pocre* people se’l c ** the-r s*«k early 
at about a vear, but those who are ab e. keep tVm un*r t v er a*e j» 
to 3 years old. There is a considerable atro-rt cf wa«*e Iind, a* i given 
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JXanst Tafisif. — The cattle of H ansi otter no differences from those seen 
in the northern part ot the Rohtak district They are perhaps a little 
bigger, coarser and more uniform m sire, and the nerds thus present less 
irregularity The largest and heaviest animals m the Harnana tract are 
bred in this tahsil, many animals of over 60 inches at the shoulder being 
met with The conditions under which they are kept do not differ 
markedly from those already mentioned, so that it is unnecessary to go 
over the whole ground again I reproduce here Major Marretfs descrip- 
tion as applied to the cattle of Hissar and Hansi, from which it will 
* ' * " " i j r , l “The colour 

■ ■ the ribs, and 

sometimes met 
is from 56 to 64 
to the setting 

oil ui uit i a 1 HU. tan m unt ana u> 1 uutuu. »*- *>*.h, terminating 
in a tuft of black haw The barrel is good, the animals being well 
ribbed up Tail fairly w ell put on, but as a rule there is a tendency to 
droop at the quarters The thighs are well let down, an 1 the legs well 
shaped with good bone measurement, which is generally 151021 inches 
round the elbow and between 7 and Q inches round the cannon bones. 
The dewlap in the bull is fairly veil developed, extending from the chin 
to the sternum. The chest is round and deep , the girth measurement 
just behind tfe hump ranges from 60 to 72 inches. 1 he head is coarse 
^ - r 11 - 1 Rohtak 

12 to 16 
•ed The 

' cows, but 

between 

guefrom 

k 

• ■ buhocks 

■ emus of 

■ trust to 

■ ■ ■ ic tahsil 

1 icgiu. vnav. 1 am uiuuil tu any vecuius ui uiseu*e 111 me Hansi 

tah«il, but the \etennary assistant is entirely ignorant regarding cattle 
disease and can neither read nor write so no records were forthcoming 
I saw only foot end mouth disease The accomptnymg form gives the 
comparative numbers of cattle in the tract and area of land culmated 

J ' * "* I 

, ■ ■ * inn are : 

■ Tosham i 

■ ■ Here 

■ ■ are of 

■■ on this 

der the 

■ e - ■ iws for 

■ ■ of tbrr 

young *tock, and are bred for sa’e. The production is greatly in excess of 
requirements, the excess beirg sold off to Banja ras who usually tratel 
round the villages purchasing They come from the Jamnapar and buy 
for the most part yonng stock The pocre- peop’e sell off the:r s ock early 
at about a tear, but those who are ab’e keep them until they are s J 1 
to 3 years old. There is a considerable airodnt cl »as*e land, a.-d giren 
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BniwAHi Autumn Cattle Fair, 1895. 

Statement shoving the districts to "which the cattle, including huffalots purchased at the fair, sxtri taint 
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Cattle fair 


f ood ram, a fair amount of grazing in such villages as Kami, Sivana, 
handowa, efc Good cattle are found in TusJnm, Karra, Bapara, 
Bamla, Dcvsar, Dinod, and Chang The people store fodder m eons der~ 
able quantity, but in times of scared} when this is consumed drive off 
their cattle into Bikamr The income from cultivation here js not great 
antf ine people look to their cattle to help to pay the revenue and to 
maintain them They do not require the Hissar bulls , they prefer their 
own There is only one Hissar bull in the Tahsil "The genera) manage* 
ment, etc of cattle is as m RohtaU and Hansi There is some difference 
in the names given to cattle— a bull calf years old js “Khurch ’at 

i ears it is named “ Bahra’ or* Dog}a,* a cow is named Tan di and a 
ullock Tanda 

The people are careless as to the provision of good bulls in thus tabs, l, 
and they do not appear to give much attention to the improvement of 
their stock, as will be seen trom the measurement of the bolls gnen, 
Prices -Ordinary bullocks fetch £30 to R50 small R20 to Crd." 
ttary cow R20 to 8*5 agoodcow 83510 R40, bull calf, 2jears Rao to 
821* measurements given 

The accompanying statement shows the distribution of the cattle 
Cattle disease is nut common 

A large cattle fair is now held at Bhiwani in the autumn It has only 
6een started for a few years but is making wonderful progress The 
class of cattle met with here is about ^he same as that seen m Hissar 
Purchasers attend m great numbers The following are the available 
figures connected with the fair — 


Bhi'vani Auti/vin Cattls Fair, 1895 


Statement $homitp He names of the districts from ichteh the cattle sold 
at the Fair mere brought 


5eii*l No 

Name of P Sir cts 

Number of 
cattle sold 

Voonr or 
adult 

REMARKS. 





Dreed*. 

• 

H wir . • 



Haitians 

a 

Rnhtak • * • 



Dtlo 

. 

|h nd * • 


* 07 ° 

Yoonp Da^tr. 

•* 

Lahjru • • • 

ro 4S8 

7318 

Adult* do 

3 

l e yp ur 



Marwari 

6 

Dlir*r • • 



Menatl 

7 

tt Vielr 



U kanr 






^ 
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Tahsil 


Cattlo Fair 


Cattle of Hsmana 


S ood ram, a fa ir amount of grazing in such villages as Katru, Stvaxia, 
handowa, etc Good cattle Are found in Tnsharn, Kairu, Bapara, 
Bamfa, Devsar, Dinod, and Chang The people store fodder in consider- 
able quantity, but in times of scarcity when this is consumed drive off 
their cattfe into Bikamt*. The income from cultivation here is not great 
and the people look to their cattle to help to pay the revenue and to 
maintain them They do not require the Hissar bulls ; they prefer their 
ov.n There is only one Hissar bull :n the Tahsil The general manage- 
ment, etc , of cattle is as in Roht 3 k and Hansi There is some difference 
m the names given to cattle— a bull calf 1$ jears old is “ Khurch, ’ at 2 } 
years it is named “ Bahra*’ or “ Dog) a a cow js named Tandi and a 
bullock Tanda 

The people are careless as to the provision of good bulls in this tahsil, 
and thev do not appear to give much attention to the improvement of 
th * ' ' 

ordi- 

na .20 to 

i measurements given 

The accompanying statement shows the distribution of the cattle. 
Cattle disease is not common 

A large cattle fair is now held at Bhnvanl in the autumn it has only 
been started (or a lew years, but is making wonderful progress The 
class of cattle met with here is about \he same as that seen m Hissar. 
Purchasers attend m great numbers. The following are the available 
figures connected with the fair:— 


Bhiwani Autumn Cattle Fair, 1895. 

Statement showing the names 0/ the districts from which the cattle sold 
at the Fair -were brought. 


Serial No. 

Name of D strict* 

Number of 
cattle sold 

Young- or 
adult 

Rkmarks, 







greeds. 

t 

Hissar 

, 




Hamana. 

a 

Rohuk • 





Otto 

3 

Jhmd • 




3,970 

You ng Da gar. 

A 

Loharu • 

Rypur 



to,iS3 

7.J' 8 

Adults do, 

Wanwn 

5 





6 

Ut*w • 






1 

Uikimr 





Bikan r. 
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Cattle of Harnaoa 


Uissar .. — Toe cattle in many parts of H/ssar offer no difierc-nees from 
those already described Towards Fatehabad they grow smaller and 
inferior I hose towards the south and farthest removed from the 
r ’ ifluence of the cattle 

ling villages possess 
to be more dealers 
■ ■ i stock to rear, very 

" 1 remarkable 

“nt bull, for 
part. The 

people seem very much discontented about their cattle, complaining that 
there is absolutely no grazing; they say “ agar ek taraf janwar mnnh 
niarta nahrwata paka*taf “ aur agar dttsri taraf munh maria bir wall 
fakaria " I saw one Gugrit Harriana bull at Babalpyr, a good one, but 
the people deal and '*■•“** — ■* * ’ effect is notice- 
able. The) like the i ' the tahsil were 

in very • consequent lack 

of fodae famine prices There is little 

grazing it cattle farm, and the animals 

seen there were almost poorer than the village cattle It is a bad time to 
* ** is the majority hive been 

grazing 

' . ssar Cattle Farm on Satur* 

da v.thr » -o- . - ‘ « a 

tncts 1 ■ «... 

kindlv i _ 

of cros« I 

Harnar ■ 1 ’ 1 

breed » * ' 

should . * * 

than S( , 1 , . • ' 

sheath as clos- as possible, and hard black feet compact and active , pure 

bred Hamana bulls veil selected are very suitable The stock seen was 

all young and in rather poor condition, so did not appear to the best 

advantage. 
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Physical character* —As they are occasional!} referred to The 
follow trg divisions of the belts forming thedislrict made with reference. to 
phy mcm characteristics are giv en — 

(l) The Bigar, the sandy tract south of the Ghaggar talley, charac- . 
lertzed b) the hg hires* of the sod, and the prevalence of : 
shifting sand hdU It is considered by the peoples part of; 
the great Baptr tract which includes a part of the south- I 
west of the Hissv district and almost the whole of the ; 
Bfkatttr territory 

(a) The Nah or Ghaggtr valley, Including the Sotar valley, with j 
its hard, alius tal clay soil and the present valley of the Gh3g« i 
gar with the ullages enclosed between the two valleys and the 
neighbouring high land belonging to the Ghaggar villages or 
tying between them and the boundary of the district. These 
high lands arc exactly strmhr on the one side of the sandy 
coil of the Bagar, and on the other side to the loam of the 
Refit 

{3) The Roht or great dry tract, stretching from the Ghaggar valtev 
to the Oanda or old bank of the Satlej, and known as the 
Rohi or Jangvl 

(4) The Utar or upper belt between the D?nda and the present 

Satlej valley, a t-ac. of light sandy soil with an admixture of 
mersand now beyond the reach of the Satlej floods 

(5) The Hilar or lower belt of illuvial soil subject to »nunda‘ion 

At ini settlement the area of land «till uncultivated was returned as 
1321,618 acres or 66 percent of the ton) area, and now according to 
the measurement of the present settlement the uncultivated area is 
only 8 $6,6*2 acres or 45 P" cent of the area The cullur3ble area not 
yet brought under the plough is as follows — 





Total. 

Uneo!il»aud total 
*r«* 

Bagar 

38.3M 

or 72 % 

48,202 

1, 73.809 

Naii 

1,31.661 

* 39 $ ■ 

>.55676 

5 .U .639 

Rohi 

5 » 33>°95 

. 43% • 

5 . 8 ° 552 

12 31,90a 

Utar 

58 , 7«6 

„ 5 > % ■ 

61,850 

l, t566S 

Hitar 

33 , >9 ‘ 

„ 38 ^ . - . 

35 . 1*5 

60,372 


Practically, the whole of this area, say 8 lakhs of acres, is avail- 
able for cultivation and little inferior tn productive capacity to much of 
the land already cultivated Meanwhile it annually produces abundance 
o! grasses of al! kinds m the tains and affords food to great numbers of 
cattle 

G-rasiref — Ofaiflhe natural products of the district, the most im- 
portant are the grasses which formerly covered the whole country and still i 
abound m good seasons on the land which has not yet been brought 
under the plough In the dry tract perhaps the best grass ts the < Iharntn 
(Penmsetum ceaehrotdes) a tall grass with a succulent stem, much 
valued as food for cattle, and often preserved as hay It is common tn 
the pasture grounds of Btkanir, and seems to have been formerly common 
tn this district, but ti sees one of the first grosses to give vay before the 
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Cattle —In former times the wealth of the inhabitants consisted chleflv 
in their large herds of cattle winch they drove about from place to place 
for £T3SS and water , but as cultivation spread and the produce of the 
cultivated land increased in value, they became less dependent on the. 
produce of their herds and accumulated other forms of capital There 
seem to be some signs that the rapid change from the pastoral to the 
agricultural mode oT life which this district has witnessed, and the break* 
mg up of the prairie, may hate caused a diminution in the numbers, and: 
perhaps a deterioration m the quality of the cattle of the tract, but their 
food supply must be less precarious now than it was formerly when they: 
were entirely dependent on the grass produced annually during the rainy 
season, which w3S rarely cut and stored, and they must have died in 
immense numbers during seasons of drought Yet, even now, notwith* 
standing the care with which grass and straw are preserved, and the 
high prices which they sometimes command, a serious drought deprives 
the cattle of their usual supply of food, and the stock soon becoming 
exhausted vast numbers of them die ol simple starvation especially, when 
tn an emaciated condition, they are exposed to the cold following rain 
Mr Oliver reported m 1863,1864 and 1865 that the cattle were fast dimi- 
nishing m numbers and deteriorating m quality, a great number had 
died of murrain and starvation, and the herds driven towards Kurnii in 
search of pasture had returned diminished by two (h rds of their number, 
3nd a great many cattle had been sold and taken down country, Ihe 
breed had greatly deteriorated with n Mr Oliver’s experience of 21 
years , none of thoic fine bullocks for which the country was famed were 
to be met with The deterioration he ascribed to three causes,— 

(1) Diminution of good pasture as all the best of the land ts! 
brought under the plough, (2) the frequency of murrain, and (3) 
breeding in, owttig to the smaller herds and thecr more hin ted range, fn; 
1866—67 the cattle were still suffering from want of pasture, and Tn 1&67 
and l 863 it was reported that more than half the cattle n the district had 
perished within the preced ng two years from scarcity of fodder and the 
severe frost of March 1868, and the survivors were so tottering and 
emaciated that they could hardly be driven out to graze Cattle in such 
a condition were ill prepared to meet the drought 0! i86S*6g. and it W3* 
estimated that m tbit year of 2,0232? horned cattle 1,48590 died and 
little more than one fourth were left The Bagns turned their cattle loose 
and the Mussalmans killed and ate theirs, but the Sikhs spired no trouble 
and expense to obtain fodder for their bullocks So few were left that 
in the following March women were to be seen drawing {he plough 

fn t8?4'?5 cattle disease was prevalent and was ascribed to the 
drought , of 13 000 cattle affected 7 000 d ed Aga n in 1877 runs failed, 
and 53 532 head of cattle, or nearly half the number m the district were 

e&timatcd to have died during the year Accond ng to the enumeration 
made in 1879 there w ere then about *0,000 horned cattle «n the district, or, 
only two thirds of the number est mated <n <$ 7 i ?6. ^ n d o nlj two fifth* cfj 
the number sa d to have existed before the famine of tS6S 69 

In August ind September tB^o we made an er.umeratsjn of the CMtJe 
of all sorts m the dstret The opportun tv »ai a good one forthe! 
abundant and general fill of ram in the end of Jure and begver rg of. 
fuly had given a plent fu! supplv of ftzsi *rd water everywhere ard 
for the time each village had er> ugH for its own ca i e so that few herds 
had ether en ered or left the d « net and at the t me of t^e *» ‘-e-aj.o'i 
almost sH the cattle were in O r r o* n v l age, as it u us-isl fo- *!J the 
Cattle to be driven msde the \i Uge eoc.ou e every earn rg , ad 
patwari had to do was to tale *f< v Jge headman aaibramtie 
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DISTRICT. morning, shut all the gates of the village but one, count all the cattle that 
Sir sa Tansti went out to work or graze, and then go {tom house to house and ^ 

those remaining I believe that the «*- ~ 
complete, and that its results approxn 
of cattle owned by residents of the 

being, hoivever, probably somewhat Mt , uutn lhe following 

statement gives the number of live stock as then enumerated with the 
number returned in 1875-76 and 1882 83 1— 


Cattle 


187s 16 

1880 

1882-83 


1,18,030 

»»77»iS* 

1.80,472 


It is evident that the previous enumerations were incomplete, and 
that the effects of the drought of 1877 78 had been exaggerated I am 
inclined to believe that the losses of previously bad years were also exag- 
gerated, but there can be no doubt that in 1808 69 a very large proportion 
of the cattle in the district died At all events the number of horned 
cattle now in the district is nearly up to the two lakhs estimated a* exist- 
ing previous to the drought of that year After August 1880 the rainfall 
was very scanty, the grass dried un and 1 * -» J reduced, and 

in June jS8i grass had all 

been completel harvests and 

the stacks of t been almost 

entirely consun , - ,wu>.i , as iuroiy to be got at the ordinary price 

of gram Had rain held off much longer, many thousands of cattle 
must have died of starvation, but the plentiful rams of 1881 came just 
In time and very lew cattle were actually lost Three of the four follow- 
ing harvests gave a plentiful supply of fodder and there was but little 
cattle disease, and in 1883 the cattle were perhaps rrtore numerous and 
in better condition than they had been since t868 

JiuUochS find Cows — According to the enumeration of 18S0 the 
number o! ordinary cattle in each assessment circle was as follows x— 




Dullest* 

Cot* 

Boll ctWc* 

Cow c»W«* 

Cigar 

. 

. 1,04 

4,439 

*•355 

2,835 

Nab 


. 8,* *9 

7360 

3 553 

3 443 

Rohi 

• 

* 38.383 

38,240 

* 5 . 3*4 

*5 3*7 

Utar 

. 

. 3 , 6 is 

3.778 

1,476 

1.38* 

1 1 itar 


• 3 74 * 

3»*53 

I.097 

*,390 
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Cattle Pair .— A great cattle fair Is held at Sirsa during the months 
o[ August, September, and in March, and here a great number of cattle 
bred in the district are sold for export. The number of bullocks brought 
to the fair ever} } car with the number sold and the average price have 
been as follows 


Sirsa TahsII. 


Years. 

Number 0! Bollock* 

Tetal price. 

Average price 

Brought to 
the Fair. 

Said. 





H 

je 

1863 . 


... 

11,971 

3,07,647 

17 

1S64 . 



26488 

4.83439 

18 

1865 • 



10,066 

2.13.174 

21 

1866 , 


2-1*953 

21,953 

5«2 2 4°3 

24 

1867 . 


13,000 

10,769 

3,06419 

28 

186S • 


15.375 

U .775 

2,80,758 

24 

1 £69 . 


7,600 

S'S 76 

1,58.054 

28 

1870 , 


17,000 

13.854 

3 90.362 

28 

1871 . 


7.430 

5.4.6 



1872 . 


6,400 

4,885 

... 

... 

1873 . 


12,436 

11.051 


... 

1874 . 


23.40S 

10,787 

2,09,807 

19 

1875 • 


14.222 

5.869 

1.61.703 

28 

1876 . 


22,970 

8,093 

l,95.4 s 2 

24 

1877 . 


37.6.5 

M.° 3 ! 

2.89474 

21 

1878 . 


22,095 

ii,39 s 

2.98,371 

26 

1879 . 


2S,oj8 

22,839 

6,29,522 

28 

xBSo , 


23,031 

18,541 

4.97.027 

27 

1 83 1 . 


17.491 

8,901 

3 , 64,593 

30 

18S2 . 


31.246 

ig,2to 

441.717 

23 

As erage 


19,071 

12,659 

346463 

25 
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Statement shoving ntimler of Bullocks brought, sold, total and average 
prices, at the Strsa Castle Fatr from 1S84 to 1894. 


Years. 

No of bullocks 
brought and 

Total 

prices. 

Average 

price. 

Remarks. 

No 

brought 

No 

sold 

Figures for 18S3 ... 

Not 

available 


7? 

a 

P • 


August and September 1SS4 . 

28.339 

21,217 

5,50,343 

25 

*5 

0 


„ .. 1SS5 . 

30.S43 

20,527 

5.43,7*7 

26 

7 

10 


March and April «SS6 . « 

1,930 

l6l 

5,0*9 

3* 

3 

9 


September 1SS6 ... 

43.343 

*7.458 

4, *9, 3*3 

24 

9 

6 


March and April 1SS7 . . 

2,000 

1.302 

16,000 

It 

6 

7 

Young stock. 

August and September tSS7 . 

2S.4S2 

9,4*5 

2,62,977 

23 

8 

0 


March and April »8SS . 

3.93 1 

3,93* 

47,753 

12 

2 

4 

Young stock. 

August and September iSSS . 

33.C09 

*9 97* 

5,01,297 

29 

9 

8 


March and April *889 . 

S.1S9 

2,454 

40,001 

16 

4 

10 

Young stock. 

August and September 1SS9 . 

*2,697 

6,776 

2,09.372 

30 

0 

2 


March and April >890 

*2,175 

3.SS4 

68,373 

*7 

9 

8 

Young stock. 

August and September 1S90 . 

=9.7*9 

tS,2S4 

3.9J,=49 

21 

9 

10 


March and April 1*91 

6.5*1 

6,347 

S3.539 

*3 

a 

7 

Young stock. 

August and September 1^9* . 

13^12 

*3.537 

3.SS.6JS 

23 

11 

4 


March and April 1S92 

7.500 

5,247 

63, 60S 

12 

t 

9 

Young stock. 

August and September t*gj , 

11,360 

7^35 

3 44,344 

3* 

0 

7 


March and April i c 93 . . 

700 

599 

24.205 

40 

0 

0 


August and September 1*93 . 

22,3*0 

14.4^2 

4. >4.692 

aS 

10 

1 


March and April t c 94 

7.000 

6 619 

34 017 

20 

4 

0 

\ooflg stock. 

August and September i c >4 

22,3'S 

*3.9*3 

3.*4.99* 

ss 

= 


- 


The number 01 bullocks ana " , “ . 

n-iRir chib. »btre the Higr, peisants do much of t*< 
ciiml, Anti .til tlinr liull-cilR*. ,l £f?I" 1 Smber c 

*U'> ,'V'T 

' \ * .. of thin cows are So 

, , . , ■ s - - not so carefull) V 

t « | ■ . -uh-rnte must h: hi " 

i, cumber of cow. am! bullocU In the district probabl) r« 

c i»».l 
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The numbers of animals which attended up to t S92 w ere counted as 
thej were brought into the enclosure where the {aw was held, and it is pos- r k n 
sible that some are omitted or counted twice over, but the number of animals sirs&Tahsll, 
*old is trust vi orthj , for each purchaser has the sale recorded b> the clerks 
emplojed for the purpose, stales the pnee paid, and gets a certificate of the 
«ale for which he pajs a fee of } anna per rupee on the price paid The 
fair is now held under direct management, and the income from fees was 
f?4,5J3 in jSSt and R7,U4«n tSSa. In t8S6 the fair was divided into 
spnngand autumn fairs. The spring fa r is far smaller than the autumn 
ore as a rule and joung stock efueflj brougl t for sale. The autumn fair 
is better attended and adult stock forms the greater part of thatoffered for 
sale. Purchasers attend m great number*, and there is a great demand 
for cattle of all kinds. 
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The cattle at the springfairare almost all young animals bred in the 
ncghhourbood, man} of them untrained, and the} are bought principally 
tv. *~i „ .1 •- *i-r- jt d — K and across the Jumna, 


umn fair are generally 
as attend the Hissar 


Year. 

Sirsa, 

Rohtak and 
lilssar 

Blkanfr. 

Patiala. 

Other*. 

1876 

3>6i5 

4,028 

1,080 


I 

1877 

5 324 

5.909 

3.099 

4*7 

9 

1878 

6,096 

2,954 

1,666 

658 

253 

1879 

II. 174 

8,258 

2,212 

*.255 

294 

1880 . . 

8,372 

7,842 

M94 

*.543 

1 93 

I88l . . 

4.395 

2.371 

1,215 

*.*35 

74 

t832 

6,851 

5.852 

3.4*4 

2.455 

*.73* 

Per cent. . 


34 

14 

7 

2 

I B95 Spring 


5.133* 

2.239 

I.-.7 

288 


• Include* SIria 

The number of cattle brought to the fair and sold and the average 
price depend chiefly on the nature of the season. The prospect of a 
drought nnd a scarcity of fodder in the neighbourhood brings a great num- 
ber of cattle to the fair, as their owners hating difficulty in providing fof 
them are anxious to sell , thus in the \« 
cattle brought w as great ; on theother h 
Abundant and the prospects of rabi 

noxious to sell and few ’ *■ -*-* *“ ’01875 nnd 1881. 

Again, n drought in th« that quarter and 

few cattle arc sold ns in *rs came from the 

Ncrlh-Wcstcrn Provinces Hit putts 01 tuuijt uiuu u on the relation of 
supply and demand .and »ary according!}, being ordinarily lowest in}cars 
of drought, such ns 1877 when many ai ■ " * 

nnd highest in }ears of plent}, such as I , ' ' 

keep them at home and when many h . * * ’. _ 

support more cattle. The effect of the , ‘ ' 1 

In diminishing the number of cattle m the district may be seen in the rapid 
rise in price and the fewer number of cattle sold for years nftcnv nrds , 
but now, although the price has not fallen so low, the numbers Ime re- 
covered. On an average of about 20,000 bullocks brought to the Mir, 
nearly 13.000 have been sold for } lakh of rupees nt an average pnee 
of K25 per bullock. During the last seven years nrarh half the animals 
so'd at the fair have come from the Sirsa tahsil, and almost mlrf tl esc 
arc sold out of the dutnetj so that on an average the b - » tlr 

brceJrrs setl at Sirsa falralonc a surplus stock of 6,000 young * 
about 1 1 lakhs of rupees in ha- 1 *-h more than half t 
assessmprt of the district, and 1 tl etr realtxat 

fxtr nmourt to 3 lakhs of rvpee* statement t, 

«nP don the dts'rictsto which f fo *Ji *'*• 

figure* given relate only to the i autront 
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The cattle at the spring fair are almost all young animals bred in the 
neighbourhood, many of them untrained, and they are bought principally 


and Jahazgarh fairs and ttae business done is m the same class of animals, 
with the exception that Meuati cattle are not brought in The animals sold 
during the seven years ending 1882 come from, the following districts 
and States 


Year. 

Sirs a. 

Rohtafc and 

Dikantt, 

Patiala, 

Others, 

1876 


3,6's 

4,028 

I,o80 


I 

1877 


5 32+ 

5,909 

3.099 

417 

9 

1878 


6,096 

2,954 

1,666 

653 

253 

1S79 


11,174 

8258 

2,212 

1.255 

294 

1880 


8-372 

7.842 

1,194 

*.543 

198 

1881 


4 195 

2.371 

1, 215 

1 * >35 

74 

1882 


6,851 

S.S 52 

3,414 

2,455 

i,73 « 

Per cent . 


43 

34 

14 

7 

2 

1895 Spring 



S.>33* 

2,239 

M 17 

288 


• Include* Slria 

The number of cattle brought to the fair and sold and the average 
price depend chiefly on the nature of the season. The prospect of a 
drought and a scarcity of fodder in the neighbourhood brings a great num- 
bcr of cattle to the fair, as their owners having difficulty in providing for 
them are anxious to sell , thus iu the \< ■ . ' * 

C3ttle brought was great , on theother h 

abundant and the prospects of rabi ■ " • 

r-r r • r>> j r • « ,1 . . .l r- - t » r «n 1875 and 1881. 

• that quarter and 

* 1 . . ers came from the 

. . ■ . " ■ on the relation of 

supply and demand and vary accordingly, being ordinarily lowest m years 


rise in price and the fewer number of cattle sold lor years nilcrwarus j 
*- * — *' •»— — » W, the numbers have re- 

cks brought to the fair, 
. . iecs at an at ernge price 

■ nearly half the animals 
sold at the fair have come from the birsa tahsil, and almost all ol these 
are sold out of the district; so that on an average the Sirsa cattle 
breeders sell at Sirsi fair alone a surplus stock of 6,000 young bullocks lor 
about 1 1 likhs of rupees in bard cash, or more than Inlf the total new 
assessment of the district, and in Home yeirs their realizations at this 
fur amount to 3 lakhs of rupees. The foregoing statement (markrdA.y 
will slow the districts to which cattle ate taken from tin fair I he 
fgurcs piven relate only to the spring fair as the authorities have not 
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OXEN. 

thought necessary to collect those for the autumn one. _ The classes of 
eattte attending are the same as those at Hissar. Sirsa bullocks are 1 

■ • 1 1 ' ■ li 

HISSAR 

DISTRICT. 

' Sirsa Tahsll. 


than 2 lakhs of rupees. 

Few bull-calves are allowed to prow up as bulls. The lucky animal 
selected to succeed his sire as lord of the village herd has an easy time of 
it. The peasants are careless about the quality of the bull, though they 


nine, and sometimes survives work and droughts to the age of 15. His 
work is constant but seldom very severe, and he is carefully tended by 
his master, especially if a valuable animal and his master is a Sikh. A 
young bullock graamg in the prairie is sometimes given eight seers of 


1 . ■ 

be got for R80 to Rtoo. 

Cows . — Few cows are sold out of the district; they are kept for 
breeding purposes and for milk. At the Sirsa fair only about 100 animals 
are sola annually and their average price there is from R8 to Ry , but 


twice a day, morning and evening; for the first fortnight the calf is 
allowed to take all the milk; for three months it gets half the milk and then 
a quarter of it. A Sirsa cow ndl not allow herself to ke milked unless the 
r _it ♦*-“ the calf to her leg before commencing. 

. ■ ■ ■ ts of milk a day from which 2 or 

, , ■« ■ Milk sells in Sirsa at about 16 seers 

• ■ ■ ■. .is much cheaper. The cows of the 
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HISSAR 
DISTRICT. 
Sirsa. Tahsll, 


follows 


te common; and if 
10 seers of fodder 
ne chopped straw. 
1 in z 8 So was as 


o 





Males. 

Females, 

B agar 

• 


. 3&1 

1,076 

Nah 

« « 


• 2,120 

3.621 

Rohi . 

• 


. 1,819 

8,187 

Utae 



. IOJ 

5*7 

Httar 



237 

1,861 


Buffaloes cannot stand heat well and are seldom made to work in this 
district, but sometimes a buffalo may be seen in a cart or plough, or 
working at a well, joked along with a bullock Male buffaloes are 
usually sold to dealers from the districts farther north where they are 
used in cultivation, while buffalo cows are kept for milk and breeding 
purposes. Thus, three-fourths of the buffaloes in the district are cows, 
and almost all the buffaloes sold at the Sirsa fair, where sometimes nearly 
a thousand change bands, are males The average price of a buffalo 
male at Sirsa fair is about R12. but sometimes R 15 to K20 can begot. 
Buffalo cows are highlj valued for their milk A buffalo calves when 5 
jears of age in the eleventh month, usually about July 5 she ordinarily 
gives six or seven calves at intervals of two j cars The calf is allowed to 
take all the milk for the first month, then halt for 'hree months, and a 
quarter for three months more. A buffalo gives milk for about a jear, 
usuallj for — * 1 '- e 

fifteen moi • ■ : • 

once ad: 1 ■ • 

dit-m, from . . • * » 

1 he buffal ■ 0 „ 1 

to those of the drj uplands. On the Satie; ‘a good buffalo cow, giving 
]o seers of milk 3 dij, fetches as much as Jiioo, and the ordinary price 
mi) be taken at about R60 or U70 in the Httar and R40 to R50 in tho 
Rcini. *. " ’ “ ** ' t •— ns much as an 

ordimr- . >es arc usually 

twice th . ■ ■ -when giving 

milk nr > ■ 1 > v fodder daily ; 

hut an oiumai j mm uo is umui out wuti tin. im •!,« I e u to graze m 
the common and gets a little chopped straw at home and perhaps a feed 
of gram , , 

Vrotluee anti I*rlcc of Chi . — The Sirsa tahsil hisfor mnnj jears 
produced a lirge quantity of gni over and above its own requirements for 
export northw ard to Terozepur and eastward towards Delhi With the 
improvement of communications .and the increase of population, the price 
of eht has graduall) risen, and, ns it is v ahnble m comparison with its 
bulk, its pnce has not been subject to such violent fluctuation as that of the 
heavier food-grai ns, although it has varied cons der.ablj w ith the number 
of cattle and the sup pi) of fo<ldcr I ike the other produce of the 
dis’TKt, ghf made its tint decided start upward in price utter the drought 
' * stead) between K to 

of cattle died In the 

. . d MS Dll ftof In 

that Vear a great number r I cattle died from disease and s'arvation, and 
it was pr< * at ’v in ronseqt en-c of this that in the price rose to over 

f.ja per ortui 1 lie r*xt three jears were bid for cattle and the price 
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large area in each vil » 

proposals hav e again \ 
ments maj be to keep 
effect in protecting the 
such years the unculti 

up to a certain limit not jet nearly reached In Sirsa, Cultivation actually 
increases the produce of /odder, and especial/y of stcreabfe fodder, and 
thus renders the district better able to support its cattle in sears of 
drought. 

The average produce of straiv even in un irrigated fields may be esti- 
mated at 4 maunds per acre, which is much more than the storeable 
produce of grass on the same land when uncultivated; but even in a jear 
of drought like iB8o # when the grass wastes produced almost nothing, the 
cultivated lands were estimated to have grown 2 or 3 maunds of 
[odder per acre Palo too, which is considered one of the best fodders, 
grows more plentifully on cultivated than on uncultivated land. Consi- 
derable efforts are made by the people to store up fodder for their cattle 
Some crops, such as jowar, turnips, and moth, are grown chief!) for the 
fodder they give, and care is taken to gather and store not onlj these 
crops, but also the straw of barlej, wheat, /ouar, and Ja/ra, stocks of 
which maj be seen about the homesteads of ever) village 

Palo and some of the best glasses are also cut ana stored It seems 
that more care is now taken than formerly to store fodder w these wavs 
and preserve it for seasons of drought, and that the experience of the last 
two or three scarcities has taught the people to use every available means 
of storing fodder against such seasons But, as a rule, all that they can 
do is to store up a quantity sufficient to support ibeu* cattle during the 
hot months of the dry weather, when no green food is available 
and the cattle have to be supported wholly on the stored fodder. Thu 
gets exhausted towards the end of June If the rams then fid and no 
grass springs up, the cattle are left without food and numbers of them 
die, >et, except perhaps for a short time after one of these recurring 
scarcities, the district hi s aluajs more cittle than it requires 
for agriculture and can afford to export a large number of joung 
bullocks If the peasants of the district breed fewer, the supply 
of fodder would be large enough to support .1 larger proportion of 
them through a drought, and the loss of cattle in a season on scarcity 
would be smaller; but thenthcir surplus stock and their profits from the 
sale of joung stock m ordinary season would be Jess Cattle-breeding m 
. ■ v - „ 1 .• peasants serm to 


to take their chance of the rams filling, lime r tins tunic us mu ... i e 
speculation is a success and the cattle are safe for another jetr j if they 
fail, ihe speculator loses his profits and some portion of his capital ; but 
* -4- >i «n m him .agun. It u not improbable 

. would be utilized bj the pea- 

■ • g against the consequences of 

. ■ • furtler and faking buchmce of 

. . ■ •* tn the circumstances the most 


lev*, as the) are l«i dependert on the prreanous prexme 01 tiejti 
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ha\c larger supplies of fodder to supplement It. It is probable that the Hl^SAtt 


#»— 

I 


DISTRICT. 
Slrsa TahslU 


bullocks fetch R 125, ordinary R50, lowest R 20 
cows „ ft 60 i> R40 ,, ft 15 

buffaloes it R120 ,» R50 „ R35 

>, »» R 30 »• R *5 1. R S 

r* * - J * *" - a ' 


r - >-‘n — A • u ~ —■* V- ~ ■ *- fair profit on them. They are 

. wice yearly at Sirsa, the best 

" from Shahpur, Dera Ismail 
. . , ell them in their own districts 

and also in those of Gurdaspur and Amritsar They sell on the Udhar 
system, taking payment in two instalments called do ktst, the first pay- 
able in January and the second in July. 

The second class of purchasers are “ Banjaras ” chief! \ Chauhan 
Rajputs from the districts of Aligarh, Mainpun, Agra, Etawah, Etah, and 
Furruckabad. These take chiefly voung stock or small Bikamr bullocks 
which they sell for work in sugar mills The young stock are disposed 
of in their own districts as far as Cawnpur They are purchased by 
cultivators in parts where grazing is available, who rear them by grating 
•*- - — *1.1. i»i« got, and in usar lands and 

. . The majority of the small 

■ he sugar-growing districts. 

\ » 


Price r— 
Good 

Male 
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DISTRICT. 



Appendix A. 






Statement showing the number 

of cattle present 


each village of the 




Rohtak District 







Nawis or VittAOn 

I 

1 

1 

5 

£ 

1 

Q 

1- 

R*. .III 


i 


8 


* 

t 

£ 

s 

t 



E 


E 


e 

E 

t 


h 



z 


Z 

z 

z 

Z 

z 

z 

Z 



< 

Saraola 

'37 

2 

130 

124 

24 

2 




a 

Chapar 

299 

2 

248 

235 

70 

t 




3 

Girdherpuf * • 

108 

1 

80 

36 

12 

t 

I 



4 

Pabpac 4 • 

121 


79 

93 

'5 

t 




S 

Saha a. \ 

337 

1 

34 S 

358 

ss 

1 




0 

Dhakla 

358 



3>5 

82 

2 



Jhaljrtar 

TahjtL 

7 

Chandou! , 

126 

1 

139 

'57 

30 




8 

Kherijath . 

220 

1 

223 

302 

105 

3 




9 

Mahmcdpur majra 

3i 

3 

35 

3° 

12 





10 

Falzabad . 

67 

2 

55 

67 

18 





li 

Ladpur 

190 

X 

385 

>47 

32 

2 

I 



1 2 

Kokiana . • 

142 

1 

9' 

‘*7 

3' 

3 




13 

Raepur . 



69 

84 

26 



Jungle. 


*4 

Dadarpnr . 

237 

1 

185 

'52 

47 




*5 

Chandpur 

63 

1 

38 

4* 

*4 

I 




IQ 

Kalranda , 


' 

85 

10 5 

35 





*7 

Salads . , 

223 

1 

2t 9 

184 

89 

2 


Jungle 


18 

Kaheti . 

1 1 3 

1 

I22j 

1 13 

4 b 

'3 



19 

Kolana « < 

121 

1 


Bs 

27 

4 


Do 


20 

Kokn . 

83 

1 


74 

24 

6 


Do 


21 

Asedpur Khera . 

97 

1 

73 

8. 

30 

5 




22 

Ahri . 

342 

2 

259 

'47 

45 






Iserhera . 








24 

hatch pun. 

J06 

2 

87 

105 

30 

4 




35 

20 

Chandpurt . . 

Suraiti • 

3'9 

2 

370 

280 

75 

1 


Jungle 


27 

Samejhpur majra 

319 


184 

242 

44 





28 

SaraVhpur \\ airan 







Jangle. 


2g 

Khoodan 



390 

4*4 

101 

1 



30 

S kandarpur , 


1 

55 

"7 

36 

1 





Khora . 

8! 

1 

76 

73 






32 

Ka*nl 


3 

272 

469 

5* 

2 




33 

Machrauli ■ . 


3 

399 

573 

99 

4 




34 

Mangawa* . 


1 

9 

10 






35 

Khanchraull . . 



"5 

14S 

33 

1 




3*> 

KaUwaa . 

‘75 

3 

'32 

265 

34 

l 

2 



77 

0 or a 


1 

33 

64 

9 





38 

Khoongai 

'37 

I 

X36 

*77 

« 

•3 




39 

Jaitpur ... 


161 








Chalj 


3 

*45 

45 

4 




41 

Idamgarh 


3 

sy 

T54 


1 


Jungle 


4* 

ftrrdhana . 


1 

33* 

49) 

‘77 

5 



43 

Saraall ... 

305 

3 

379 

33* 

107, 

S 
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w 

wrA Tillage of the 

ftORlVtlT 


















JbaJJhar 



















s 


a 




Nam« or Vnuott 

» 

8 

3 

$ 

| 

S 

2 

2 

£ 






•3 

•s 

•5 

•3 


~o 

0-° 



i 




l 

$ 

5 

5 


£ 






£ 

£ 

e 

£ 


£ 

e 



X 



Z 

Z 

z 

Z 

z 

Z 

z 



44 

Bidbana , 


47 

I 

43 

49 

16 





4$ 

Bajidpur . 



T 

36 

*47 

35 

7 




46 

Bihanpur 


190 

a 

120 

169 

37 

4 




47 

Palra 


2=8 

r 

>5$ 

3(£ 






4« 

Tatavpur 





*6i 





49 

Talao , 


4>7 


349 

493 

3 




SO 

Jondi 

(orf) ]e- 


1 

>63 

*55 

fir 

a 




5* 

Hu*aingun| 

hargarh. 

347 

3 

258 

a 

52 

5 





5^ 

Chandani 


325 


aia 

10a 

5 




53 

Dad!a 


292 


20 1 

307 

52 





54 

Dhaor 


246 

J 

16; 

300 

58 

3 

1 



55 

Cho ckaktras 


30 

3 


•9 




D-r 


5° 

57 

Sarkir Pott* Ranraili 



124 

>23 

37 

2 




Saikbupur 


94 

I 

60 

no 

2; 

1 





Fortpura . 


38 

l 

1» 

37 

IC 





59 

Tomtpura 


94 

I 

61 

67 

25 

3 





Sonarwah 









Bir 


61 

Cameljjarh 


1 



l 






63 

Kherkhnmr 


343 

I 

356 

39> 

33 






Kaplana . 


3S9 

I 

335 

281 

85 

2 





Khatuva j 





* 84 

3* 

1 

1 



65 

Garawar . 



I 

1* J 

laa 

afi 


1 



66 

Godda 



» 

180 

>73 

77 

7 




67 

Gowalisan 


337 

I 

209 

293 

46 

l 

... 

Jo»£le 


68 

Gadcn . 




77 

*14 


1 






MalikabaSpar 


ipo 


>47 

>&» 

40 

a 




70 

Mohameapar majra . 

3*4 


= S J 

45$ 


— 




7* 

Nagli « 




So 




.. 




Gabra « 




74 

30 






Gairand * 




8a 


3J 

2 




74 

Salans « 


434 


yst 


*34 




76 

Soor* . 


a33 

>54 

1 

>3« 

>7° 

«?! 

a 

z 




Doonaa * 




4 

7 

> 

— 





Kalal 


16S, 

1 

ica 

>63 



„ 




Mnmmpnr 


169 

3 

1 25 

its 

s' 

a 

— 



80 

GamnauJ* 


25l 


•7 S 

206 



« 



81 

Pad pa 


231 

a 

>52 

*>3 


1 

— 



s> 

Badhana * 


*»7 



104 

4 


— 



Si 

Sondi • 




S» 

io5 

SP 

s 

> 



84 

Radii 


8S7 

6 

S*3 

9«3 


ta 

_ 



*5 

Daryapsr 


*» 7 

t 

>57 

»J 

35* 

3 

•— 



bo 

L«£adpar 

• • 

*®J 


3S 

73 


3 


_J 
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Stat em ent shorn ng the number of cattle present in each village of the 
Rohiak District — continued 


Namc* or V uaoes 


Ismaelpur 
Dcwakhana a 

Lohath • 

Badsa « • 

MundaWhera • 

Fatelipur 
Yakubpur 
Khal kpur 
katanee . 

NangU • • 

Dadree • 
Sanjipura « • 

Aurangpur 
Zahadpur 
Untloda a • 

Sab li 
Patasm • 

Bat ha ra 
Amadalpur 
kherlpatanda 
Lahoree 
Patanda • 

B rdadri 
Okhalchaiva 
Salampara Zat m 
Salampara Kaisbo 
fakhila 

Gooryant • 

Bort vas a 
Ahmedpur 
Soonikhpur Tatt 

kwhi 

Shad pnr • 

Modhalra • 

Bora m pur 
RaUmthal 
Usmanpnr 
Seola 
la Ipur . 
lhuntli 

Mobarukpnr . 

Too-ibahalrl 

khapar*rai 

koi I a 

Ilhorlhe a 
7«K»dp rkoiht 


531 i« 
*3 o 
93 «8 
43 


Jungle 

Do 

Do 


Jung e 


Jungle 

Do 

Do 

Do 

Btr 

Jungle 

Do 

Do 

Jungle 


Jungle 

Jungle 


Jungl- 

Do 

} untie 
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DISTRICT. 






















T&asll 







?. 

2 

a 




Natut 0* VuiAott 

§ 

3 

I 

~ 

0 

2 

|- 





■s 

■3 

0 

■g 


0 

”S-c 



% 


X 

v 

V 

* 


£ 

| 





6 

E 

6 

E 

K 





z 


Z 

Z 

Z 

Z 

Z 

z 

z 



>3* 

Tomna , 

353 


*9* 


6l 





*33 

BoIa . , 

126 


81 

198 

b 





*3-* 

Murchli . , 

‘75 


‘3* 


36 

* 




*35 

Nathaira . 

121 


116 

ua 


* 




13G 

Bhakli . 

*22 



26a 


* 




*37 

Chawah . 




87 






13H 

Saiawss . 



327 

464 

96 

3 




*39 

Bajidpur , 

*7 


i* 

it 


1 




140 

Jharnti 

277 


56 

160 

I 

6 




14* 

Dhiilawas, . . 

1 C 6 

109 

*63 


3 




142 

Sasrault . , 

306 j 

*87 

32* 






M3 

Mahawas 



S3 






*44 

Selinga . , 

2S2 

180 


18 

4 




*43 

Barshar . , 

64S 

437 

50 

S3 

7 




*4<> 

Sundraethi 

272 

* 3 * 

180 


3 




*47 

Ruriawa* 

187 

*3° 



1 




148 

Matanhail 

676 

597 

833 

192 

5 


Jungle 


*49 

Mundsa . 

*97 

145 

*43 






*5? 

Raidtiun-as . 

10a * 

87 

>22 

21 

5 




*5* 

Dhatnia. 

113 

72 

35j 

*4 






Rankbanda . 

57 j 

34 

47 

*5 





*53 

Bukhtiadpor . 

300 

14 = 

2*4 

46 






Baboba . , 

89 ' 

47 








Bhmdawas . 

*93 

*50 

161 

40 





MS 

Bilocbpara . 

106 

123 

*39 

*9 

2 




'SI 

Hussanpur 

* 52 

98 

*32 

49 

1 





Chadwana 

*3S 

**5 

*24 







Koelpun . . 

161 

t *8 

*38 







khatuwas 

161 

*52 

316 

S3 





161 

khaparwas . 

166 1 

99 

100 

35 





162 

kanjia . . 

*44 , 

90 

67 

35 

3 





karanda . 


74 

92 

«6 





164 

kher hoihdar . 


85 

* *5 

24, 






Marante , 


5J3 

276 

5* 

3 




1 66 

Nawada . 


45 

6 Aj 

12 

2 





khattdraj . 

109 

60 

*05 






*63 

Ni!ahar» . 

213 

144 

*48 

*4 





*6$ 

Mundahaira 

=34 * 

s'tS 

-79 

47 

I 


Po. 



Boror . 

200 


15S 


I 




*71 

khenmadanpnr 

*95 

5 


918 

8 

to 

_ 




Madilpnr 

67 


45 

*7 


llf 



*73 

No*jsw»n 1 

379 

*97 

339 


>4 




*74 

Lkdrani 

365 * 

243 

3»3 






*75 

Humauopur 

*57 

103 

167 

**! 





*70 

Jhaoswa . 

3°9 * 

176 

230 

J 

» 
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_3 

□ 






• 

% 

S 

i2 


1 




N*hu or V1LL40M 




r, 

,§ 








w 

•M 

« 

■g 



Rtitaam 


& 


« 

fc 

£ 

h 



s 





B 

h 

e 

E 



e 



A 


2 

Z 

2 

2 

z 

z 

K 



*77 

Thorli . . 

239 

I 

*63 

2->8 

5 

2 




t?8 

Mohanbori 

141 


83 

8 3 

2 

> 




179 

Dhana . 

I *5 

1 

80 


1; 





I Ho 

DHarwas . . 

1 02 


92 

89 

2: 





i8> 

Jemal pur . 

>33 

I 

80 

*33 

*5 





182 

Rhooriwaa . 

494 


270 

242 

97 

8 




181 

Buthaila . 

253 


*43 

» *69 

27 

2 




184 

Hhikanpur 

1 



2 






i8s 

Amanli . . 

189 


162 

222 

31 





■no 

DHarauli 

*54 

I 

102 

*77 

3: 

2 




187 

Maliawas 

SI 

I 

32 

45 

3 

1 




188 

Gagoda 


I 

111 

47 

30 

7 

, 



1S<I 

Shahjehanpur , 

59 


36 

73 

u 

2 




!9o 

i'aipt . 

1,281 

2 

911 

1 246 

290 

7 







Fohtat 







I 

Rohtak . . , 

1,212 


1 156 

1 787 

421 

5 


Jungle 

Rpbtak 

2 

Tagamajra . 









Tahiti 

3 

Sarae Ahmed . 

16 


6 

18 

2 






Kotana ... 

. 









S 

GoddiWhen 

237 


213 

369 

US 





6 

Rakra . . 

72 


83 

88 

=5 

1 

2 



7 

Ragpur . . . 

*59 


184 

190 

54 

a 

1 



8 

Raliur ... 

555 


5SS 

731 

13* 






Rasahan . • . 

I9* 


*79 

*79 

73 


I 



to 

Rallab . . 

236 


193 

223 

07 

2 

1 

. 


II 

Rahar ... 

1 074 


! 062 

1 Go 

3 S 3 

20 

3 




Rhootian ... 










13 

Rhanij-apur • 

95 


**9 

183 

So 


















*33i 


r 177 

I 667 

38G 

3 

30 

. 


16 

Paihrawar . . 

*7* 


156 

139 

S l 

3 

2 



17 

Jelalpur ... 










lH 

Chunnee . 

99a 


=93 

45* 







Pobaldhan . . 

97S 


*,43* 

1 591 

205 

7 





Dharana ... 

*94 


*79 

»JJ 

77 



longle 



Ratanlt . . 

427 


35« 

39* 

i*3 

3 




Sor.arik Khoord 

=54 

■a 

S'J 

313 

6 

6 





Sonarl Ivalan . . 

34S 


403 

456 

,2 *l 

I 





*i»wan» ... 

4^4 


377 

4SJ 







^ondana ... 

4*0 


314 

4'<9 

147 

7 

4 





So 


65 

*7 

31 


1 




ha'i'w tur . . 

2 3 


St* 

3*4 


3 




sh 



flarsurthi 

33o 


4U- 

H 

243 

JM 


. 
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* — 


— 


' 




Q 






• 








S 

a 

$ 

I 

fj 

1 





— 

z 

— 

~ 

T3 

■5 

■2-° 

j 

■ 


t 



h 

S 

s 

£ 

1 

E 


a 

e 

6 


t 

fa 


a 

X. 


* 

X 

as 

X 

X 

X 

2: 

s 


Katana . . . 



184 

«4o 

44 


2 



k»loi . . 



93 ,J 

1 383 

533 

6 

2 


31 

Ktn»l 1 . . , 

IO| 

„ 

9S 

206 

bo 


X 



Goorniulhi . . 

297 


302 

3«8 

70 

1 

4 



Majra 



772 

945 

35^ 

6 

3 

Jungle. 


Mtena . 

393 


266 

396 

10; 

1 

2 


MaUna . 







t „ 


3€ 

Marad jatun . 
Masoodpnr 

•75 


**» 

60 

21 Q 
69 

82 

20 

1 

t 

I 


3* 

VV«cirp or 

"9 


• 27 

I67 

6 : 

a 

2 



Do*b . . 



210 

329 

106 

3 

T 



Antral . 

3% 


489 

494 

•91 

S 

2 



B»n!yanl 

• 19 


342 

3*6 

44 

3 

I 



Hanna 

170 


«58 

•77 

7i 

1 

2 



Bahahnjndpor . 

192 


=49 

3M 

9« 

1 

2 



Patwapur 

• 49 


172 

224 

76 

I 

I 



Pailana 

445 


3«4 

372 

122 

7 

3 


46 

Taunoorpur 

60 


42 

SO 

21 


1 



Sangbahajra 



81 

89 

24 

1 

1 


48 

Samepal . . 

•56 



182 


• 

1 



Knaur . . , 




• 047 

398 

• 4 

3 

Jungle 


Kaiiiora . . 

256 


260 

334 

•54 

1 

2 


Kalanaur . . 



• 475 

• 35' 

561 

12 

4 



Karak Khoord . 



227 

250 


3 




Knrak Kalan . . 



890 

9«3 

249 

10 

10 



Khain 



112 

202 

66 

3 

I 



Kailaa 

Gaddi Ballab . 



8*5 

843 

273 

y 

4 



116 


107 

106 

42 

2 

1 



Laheli . 

2S7 


301 

jj6 

138 

2 



58 

Manjah 

Moradpur Taikna . 



72 

136 

4i 

1 

2 

fungfe 

60 

Moranduangran . 

198 


237 

**s 

95 


I 



Nagana . 

81 1 


9<>9 






62 

Bahnakbarpur . 

842 


439 

800 

285 


5 



Mokha 



1 on 

1 354 




Jungle 


Bahmanwas 

89 


101 

103 

7« 


« 


Tatoh 

685 


697 

703 

435 


2 


66 

Jassiya 



447 

652 


4 

10 



Chamoree . 

Il8 


S6S 


247 

•9 

t 


63 

Toindpran 



127 

J40 

69 

2 

T 



Sanghi 



97o 




•5 



Sabanmajra 










Sasrauli 



52 


57 

3 

X 


72 

Soondarpuf 

238 


226 

318 


3 

1 


73 

Singhpura . . 

870 


9S6 

1 213 

553 


• 5 
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ROHTAK 

DJSTFICT 

Sample 

Tahiti 


Js 

E 

Z 

Sum or \ iuioii 

£ 

Z 

P 

E 

4 

jf 

i 

a 

z 

E 

z 

•c 

8 

i 

3 

z 

1 

£ 

z 

a 

T-o 

6 

Z 

5 

a 

*» 

Asenda • 

is* 

1 

tia 

X 0 





90 

SampU 

353 

I 

3 2 * 

353 


5 



91 

Ko »ivor 

44 S 


S'S 

600 


4 



9 - 

Madina I aUn 

til 

2 



6 

3 



91 

Madana Kt oord 


1 


141 





91 

D ochl 

176 

I 

16, 

n V 

4 

3 



«5 

Sar ya 

MS 

1 


184 

16 




90 

Datoor * 


| 


180 


1 



97 

Gandhra 

302 

t 

3 3 

311 

144 

4 



9 * 

\ aka'ma 

5 3 

3 


6 S 4 

IQ! 

3 



99 

ka<ra nt 





78 




100 

Khei Sampfa 



”39 

3 <S 

60 

1 



101 

Rhan S ra 


1 




1 



10- 

Ivarour 


1 

221 

49 

8 

1 


Jungle 

103 

Rpwar khera . 

1.3 

2 

08 


loo 




l °4 

Khcr lira 


2 

183 

" 6 

60 




105 

Choobyana 

33 i 

1 

300 

J 2 4 

94 

4 



106 

Dee vana 


I 

48 






107 

Iamarla 


2 



3 8 

5 



108 

Sam Chana 

459 

•» 

5S0 

S 3 

" 5 

4 



109 

Bohyana 

440 

3 

5>8 

57 i 

230 




I (O 

Nonanda . 


1 

°7 

63 

116 

1 



lit 

Kangton 

<*4 

1 

68 

1 18 

37 




112 

D qua! 


10 

1 3S3 

1 JiS 

3->3 




l «3 

Raepur 









1 14 

Bham yan 









”5 

Agarpur 









u 6 

Mai a pur 









117 

Baont 

434 

3 

467 

482 

»9 

1 



1 18 


460 

1 

* 3 « 

702 

*M 2 




119 

Voolangi 

«o6 

1 


223 

81 




120 

Gorar 

324 

4 

390 

54 b 

I90 

2 



121 

N zampur 

144 


217 

32 

115 

I 



122 

Moonga 1 

162 

X 



80 

I 



123 

Bokbeta 

167 

2 

259 

257 

157 

I 



124 

Asan 

230 

I 

308 


loo 

4 



12.S 

Kansala 


8 



IQ' 

•» 



126 

Humayunpur 

"06 

1 


4 2 





127 

Husangadh 

358 

10 

477 

522 

139 

I 




O 551 - 94 - 


64 


The Agricultural 







Ledger. 


6 = 


and Sirs a. 


(H T Pease*) 


OXEN 


Statement shoeing the number of cattle present in each village of the 
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ROHTAK 

DISTRICT 

Sampla 

Tahsll 


■p 

z 

NauU Of VlttAOM 

* 

a 

E 

Z 

1 

Z 

1 

b 

I 

1 

E 

Z 

£ 

E 

2 

a 

f 

z 

j* 

a 

K 

69 

Asenda . 

«5> 


112 

170 

59 

I 



90 

Sampla « 

353 

I 

321 

153 

35 

5 



91 

Koraivor 

448 

2 

548 

600 

165 

4 



92 

Madana Nalan . 

111 

2 


1 6 7 

62 

3 




Madana Khoord 

123 

1 

>44 

i4> 

40 




9» 

Chochi 


> 


21? 

4 

3 



95 

Sanya . 

MS 

I 

>47 

184 

58 




9U 

Datoor ► 


I 

170 

180 

5' 

l 



97 

Gandhra 

302 

I 

323 

111 

>44 

4 



9* 

Vakasma 

523 

3 

539 

654 

197 

3 



99 

Kasraioti 

129 


182 

201 

78 

2 



loo 

Isheri Sampla 

234 


239 

326 

8c 

1 



101 

Dham S«a 

>35 

1 

70 

222 

6<; 

1 



102 

Ivatour . 

174 

1 

221 

249 

8 

1 




Rewank! era , 

1-2 

2 

'08 


IOC 




104 

Khen bra 

1 13 

2 

>8.1 

Sl6 

60 




105 

CVioohyana 

33i 

1 


3 a 4 

94 

4 



106 

Dee \ana 

53 

I 

4H 

4X 

>3 




107 

Ismarla 

8.13 

2 

944 

1 079 

318 

5 



10S 

Sam Chana 

459 

2 

5So 

523 

=25 

4 



109 

Bohyana 

440 

3 

5>8 

s? 1 

23 

7 



no 

Nonaoda . 

>77 

1 

-e>7 

263 

116 

t 



in 

Kangton • 

64 

1 

*« 

118 

37 




1 12 

D qual 

783 

10 

. 3S8 

« J'S 

3°3 

7 



*13 

Raepur . 









J14 

Dham yan 









1 *5 

Agarpur . 









1 16 

MajrapUf • 










Ba ont • 

434 

3 

467 

482 

>9 

I 

„ 


1 1 8 

RoorVl • • 

460 

1 

*3> 

702 

"M- 

4 



119 

Voolangi • 

106 

1 

>44 

223 

S3 




ISO 

Gorar • 

324 

4 

390 

546 

>9- 

2 



i"i 

Nirampur 

>44 

I 

217 

3 = 

tie 

1 

.. 


123 

Moorgan . 

162 

1 

>7° 

"44 

So 

t 



I2J 

Bokketa 

»67 

2 

«59 

=57 

>5 

1 



124 

Asan . . 

S3® 

I 


34 

100 

4 




kansala . 


8 


4 5 

10* 

2 



J 2& 
127 

Humayunpur » 
llusangadh 

35S 



1 

259 

4 3 

5 ' 



Itll 

>3 

5 

1 
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Statement sho jsuig the number of cattle present m 

fflc/i village of the 




Rohtak District — continued 




Tahsll 















1 


s 








„ 

locks 

s* 

1 


■§ 

a. 




Names or Villages 


8 

0 

3 

JS 

•a 

.2 






o 

0 

a 

0 

0 

0 







_! 



jj 


£ 






e 


6 

e 

E 

3 





2 

2 

z 

Z 

z 

Z 

£ 






Golian 

3. 






i 

Ahulana 


470 

S82 

395 

351 

441 

16 



2 

Thaska 


88 

99 

55 

53 

71 

4 



3 

Ahmedpurmajra 


Ml 

126 

11 1 

104 

98 




4 

Gangesor . 



100 

79 

66 

89 




5 

Khandrai . 


209 

>65 

»6j 

74 

9i 

5 



6 

Beehpari ♦ 


447 

560 

335 

343 

4*7 

5 

Jungle. 


7 

Boroda 


692 

1,120 

617 

658 

66S 

35 


8 

Khanpur Khoord 


89 

07 

8.1 

77 

60 

6 

Do 


9 

Butnvasa 


217 

169 

167 

«S 

9* 

5 

Do 


10 

Bhondri . 


49 

73 

67 

S°j 

33 




it 

Khelpeh . 


42 

61 

40 

8 

10 




12 

Batana . 


917 

1 255 

8>6 

488 

970 

34 



•3 

Bhuvar . . 


362 

330 

3 66 

403 

379 

34 



14 

Nizampur 


230 

225 

219 

>48 

>62 

4 

Jangle 


*5 

B ham swan Khoord 


217 

259 

170 

«39 

•94 

12 


|0 

Mibra . . 

. 

>1° 

27 1 

109 

i9o 

249 

4 



17 

MirEipur Khcri 


1S1 

212 

M3 

141 

169 

14 



i8 

Chichrant 


207 

395 

260 

306 

305 

• 4 

Jungle 


• 9 

Dhanana AHahoodpur 

49/ 

397 

3£7 

19- 

2S6 

3 


20 

Chtpra . 


81 

72 

62 

21 

39 


Jungle 


2 1 

S kandarpur Majra 


27I 

83 

XI4 

*9 

«3« 

I 


2- 

Rcbrih . . 


268 

412 

20 5 

267 

333 

7 



23 

Ran Ihana . 



7«5 

404 

297 

454 

11 

Jungle 


24 

Ronkht . 



23S 

20S 

123 

277 

4 


2S 

C al lour Ktlan 


268 

2^6 

•94 

122 

187 




29 

(iahlour 10o;rd 


RO 

61 

S3 

=3 

40 

I 



27 

Sewana Nial 

. 

468 

408 

403 

329 

37« 

13 




I amt Kheri 



id 6 

75 

74 

05 

3 1 



20 

Sonrankt rra . 


3:8 

189 

159 

93 

15O 

7 1 



3° 

I ssnpur Kheri 


IFS 

-07 

110 

lo 7 

156 

7 1 

Jungle 


3' 



784 

694 

C7S 

432 


«4 1 






(A3 

3 "9 

40 1 

2*6 


Jangle 


33 

Go! ana 


551 

C73 

459 

2|1 

54 S 

iB 



G irhwal , 


304 

579 

4 ,, 7 

20? 






holla . 



•52 

325 

12) 

>07 

2 

Jungle 


3' 

Mai It . 


447 

4 f 7 3 

3°« 

“0's 

4-3 






373 

4 Sl 6 

9 S 2 

y > 

357 




3 k 

Sjrnr . » 


'5» 

£06 

1*8 


•33 



1 3? 

* orar *»m !»r Khan 

73 


84 

42 

49 



4* 

n»r!u*.tl Man 



75 


49 

45 



4» 

fii'lt . 


5* 

73 

*4 

51 

f 7 





Hr. '1 


3»° 

3°« 

2 5 

*91 

241 




43 

I! 1 ID . 


4 f 

7° 

7<4 

39 

41 

414 

71 

4»3 

8 

!• ngle 


45 

IIU'll . Mat 


7* 

85 

V> 

*7 

3* 


Du 
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Cob ana 







: 


- 





































Matt of Vnutw 


8 

2 

3 

£ 

£ 

£ 



t 




s 

6 

X 

1 


J 


H 







e 

£ 



SS 



z 

z 

A 

z 

z 

Z 

es 


45 

Btmna . . 


271 

402 

333 

349 

32> 

6 



47 

Jallsi 


46? 

690 

346 

570 

6co 

24 



4S 

jairana . . 


204 

ros 

>45 

117 

>6 

2 



49 

Gabwana 


31S 

261 

>95 

101 

106 

4 



SO 

lobf»* 


.133 

3*7 

>57 

>99 

25J 

22 

Jungle 


5« 

)oti 


3IP 

495 

362 

3°° 

3 2 > 

9 



5 2 

Ctierana . . 


255 

481 

217 

555 

355 

>3 

Jungle 


S3 

Mathend . 


2t4 

203 

>56 

112 

>9' 

3 



£4 

Chatera . . 


85 

23: 

190 

>9° 

223 

7 




Dhorana 


143 

>73 

M5 

> >7 

>37 

>0 




Khanpur Kalan 


608 

899 

599 

577 

609 

to 



£7 

Kelana . 

• 

50 

46 

29 

>3 

21 




*a 

Sersaneh 


>’4 

>30 

87 

78 

92 

6 




Sewmkeh 


foo 

>13 

7’ 

97 

73 

9 



60 

Koskana 


31 

48 

38 

42 

3> 




61 

Kabul 


431 

527 

3<> 

>8.3 

2 S 4 

5 



f 2 

Sarqutbal 


=59 

43> 

S s s 

>83 

2S4 

5 




Kasaindi. • 


239 

3>5 

208 

>46 

219 

4 




Ka«amdeb • 


*45 

220 

>35 

58 

127 

3 




Rabvrara 


>8, 


>59 

121 

>59 

2 



66 

Kcsal . 


4 fl 5 

23S 

704 

370 

347 

>3 




Kh«re Dam Khan 


250 

409 

218 

200 


2 



68 



92 

>37 

95 

96 

126 

1 




Gaontl • 


»54 

262 

129 

‘ 32 

>67 

5 



70 



*5* 

>99 

‘54 

64 


2 




1 idbal . 


>59 

273 

>27 

164 

202 

3 




Lalh 


377 

48s 

292 

26 > 

401 

>3 




Moothl • * 


247 

271 

27J 


172 

2 




Poothi . 


216 

209 

247 

>4> 

>58 

4 




Bala . . 


>03 

127 

>09 

72 


3 




Shanera • ■ 


492 

727 

35* 

309 

533 

>6 




Khatwal . 


>47 

309 

456 

291 

227 

1 



7 S 

M .Indiana • 


829 

1,019 

608 

539 

614 

>7 




Bhavrri . 










So 

Khanpar Khoord 








Jungle 


SI 

Mohamedpur . 







•• 



S'* 

Besana . 










83 

Modlona • • 

• 
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1I1SSAR 

DlbTKICr. 

Bhlwanl 

TabSll 

Appendix B. 


Ltsi of villages tn the phvwant Tahiti and number of cattle i« each 


Names or Villages 


3 s 


Sai • • 

Sarsa • 
Phoolpura 
Revvan . 

Chane . 

Mita Thai 
Ghosh K&ni 
Tign 

Khosri . 

Teg ran a . 

Goojrsni . 
Paloowas . 
N&thoowas 
Knloowas . 

IJauiH 

N-vurangabatl 
N-\nan . 

Konte . 

Dhsna Ladanpura 
Dhani Nnrs-in 

Jaunpal nhiuam 

Lobar Blimam 
Rajpura . 

Raporeh . 

DcO ar . 

Dinode . 

Huran 
Dang Kalin 
Dang KhoorJ 
Rcv'nseli . 

SiR»in . 

A UUhpura 
Tnshlni . 

Kh*mk . 

, Pmjukhera 
i Psc'im . 
HvRamwala 

, . ' 11 »mri 

*59 ! KfcrVlen 
4-, |^l rtkl *11 MaViw. 

4 , | PI .'.n . . 

<1 p I'- 


4 ) 

44 

45 I Go- 


I Ks'Jn . 

ifiM K* e> r J 


Number 
of cows 
with tow 
calves 


Number 
of b 1 locks 
with bull 
calves 


279 

87 


1,03° 

816 

369 

377 
1, ISO 
2S9 
328 
tS9 
146 

97° 

88 

38 

l7 l 

1 90 

111 

1,070 
M7* 
79 
1 240 
l.oiS 
763 

408 
200 
l8y 
7 «o 
48 7 
»71 

461 

221 

*7* 

234 

145 

i«7 

358 


192 

60 

93 

194 

1,072 

7S7 

3S<> 

=S S 

904 

3*4 

3*4 

230 

128 

894 

83 

26 

169 
*7* 
in 
842 

i,*pp 

S6 

077 

812 

933 

2&9 

*57 

It>2 

S0« 

3=5 

14* 

554 

r>9 

113 

63 

*3 L 

99 

85 

170 
i*5 


Number 
of buffalj 
cows 


J26 

30 

34 
So 

43= 

232 

130 

144 

370 

95 

09 

89 

35 
338 

% 

38 


154 

232 


**5 


13 s 

*5 


Number 
of buffalo 
bulls 
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Tabsll 

No. 

Nahis o? Villa 0 u 

of cow > 

Numbtr 
of bullocks 

Number 
ol buffalo 

Numbtr ! 
cf buflaio 
bulls | 

Numbtr 



ealrc* 

calves ! 




46 

Rani Mahoo ... 

573 

37= 

40 

! 

8 



47 

Baj neh 

,02 



8 



4« 

Kohar . . 

446 

300 

40 

10 



49 

Mahoawaj Kohar . 

io3 



3 



SP 

Mahoawas Deosar 

48 

= 3 





S' 

Koosumbl 1 

164 

too 

5 

2 



52 

Telam 


85 

8 

I 



S3 

Lohanv 

1,002 


81 

43 



54 

A saliva j \\ adeha 


89 





5S 

A sal was Narina 

3i8 

176 

14 

It 



50 

Bhakhra . 

164 

75 

6 

1 



57 

Nigla . 

>32 

74 

4^ 

6 



5» 

Dhani Brahmna 

1 1S8 

'=4 

6 

3 



59 

Ha tampura 

603 

390 

29 

9 



60 

La garnenan 

308 

M3 

37 

>4 



61 

Jaitwanabas 
, I-atgabhanan 



16 

4 



6a 

304 

•93 

27 

4 



63 

Naktch 

332 

'47 

47 

7 



04 

Gofagach 

i8» 

• 5! 

16 

5 



65 

D hangar , 

204 

13= 1 

12 

3 



66 

J001 Khoord 

63j 

=99 

5= 

«7 



f>l 

J001 Kalan 

230 

"7 

IS 

3 



68 

Pohkarwas 

166 

104 

20 

2 



69 

Lalawai 

102 

5' 

I 





Koora] 

7»4 

47° 

70 




V 

Ind wall 


230 

43 

9 




Ka ru Karrow 

2 bo 2 

1 s'S 

>56 

61 



73 

Deoralah • 

552 

367 


'7 



74 


3^3 

'3S 

41 

>3 



75 

Salehwaleh 

231 

>34 

•9 




76 

Sendoaheh . . 

617 

3'7 

S' 

>6 



77 

Soongarptir 

5-6 

25O 

70 

'4 



7« 

Alampur • 

5«° 

3«o 


=3 



79 

Paiodhi 

3QI 

156 

34 

9 



bo 

Oadaln-aleh . 


4= 

3 




St 

Thelore . 

=45 

"4 

16 

>7 



82 

Sard • 

343 

C»7 

20 

9 



83 

Baroleh • 

=65 

*5* 

49 

9 



84 

CheparRai gran 

»es 

120 


1 ! 



fs 

Chepar Jogiyan 


62 


5 

.. 


80 

Deryapur. 

, 5o8 

238 

l =7 

9 



87 

Gsrenpur 

' 369 

208 

54 

26 

— 


fS 

Chenaneh . 

83 

53 

9 

3 



89 

M iran 

737 

347 

<4 

>5 




Bhereh . 

341 

149 

49 

*7 




Sedhan • 

=35 

61 

>5 

6 




I belli 

2t0 

89 

16 

4 



91 

Dh*rj»»*. . 

2-0 

1 

109 

49 

13 
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OXEN. 
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Tahsil 







No | 

Naum or VlLLAOCS 

dumber 

Of CO 1 

N mher » 
of 1 ocksl 
with bu 1 of _|L? Ia 

ca! e» cov ® 

Number 
ofb ffalo 
b Us 

N mber 
of but 1 


1 

94 

Khana 


86 

42 

IO 



95 

Bovin . 

2J0 

1-9 

27 




gt> 

Rod! a . 

3a3 


46 

15 



97 1 

katwa . . 


95 

38 

8 



t)b 

Medhmi 


170 

46 

20 



99 ! 

Denn 13 

246 

I2X 

36 




loO 

Ishcnvnl 

381 

*54 

59 

5 



IOI 

1 c vim . 

229 

124 

3 6 

9 



Io3 

Mandholi . . 

S'S 

-50 

20 




103 

Mithi 

2 «? 9 

194 

43 

>5 



104 

Soorpura kh< ord . 

''77 

l6t 

45 

9 



,o $ 
io 6 

Soorpuri Kalin . 

Behel • . 

370 

734 

192 

4H 

23 

5? 

to 

>9 



i°7 

Sod was . 

2,0 

IOI 

36 

4 



loS 

Patwnr . 

37> 

223 

7* 

26 



top 

Gcrdh . 

40S 

191 

48 

9 



no 

Morkeh . 

-ot 

»=5 

27 

12 



in 

Metini . . 

33i | 

140 ■ 

30 ■ 

>4 



t 13 

Sc vmeh 

20! 

69 

9 

1 



>>3 

Hoed >an 

4-1 | 

210 

Si | 

14 



* *4 

hoolnnt . 

260 

«03 

22 . 

2 



m 

kalmd . . . 

567 

1-3 

6i 

1 «i 



Ii6 

Gosda . . 

293 

130 

30 

it 



”7 

GHcrJ am . 

249 

7 1 I 

53 




MS 

Bhakrenwall Dl am , 


67 

37 

9 



lip 

Ihoompeh M oord 

1 to 

43 

17 

5 



1 30 

Jhoompeh kalan 

605 

315 

5« 

39 



131 

Lolas 

3'4 

60 

48 




133 

Boo lh Sal IL 

1S6 

200 

29 




1=3 

Mulih 

214 

83 

*5 

13 



t=4 

Khar khari • 

43 

It 

9 




«=5 1 

C adhna 

171 

2-9 

f4 




>26 

khereh . 

I~3 

19 







tst 

t°7 


5 I 



iaS 


950 

484 

133 




130 


ns 

73 


7 





2f4 






>31 


j-t 

|G| 

"3 






1 7 




>JJ 

Itinra . 1 


431 

163 



— 

— — 






Ledger, 


71 - 






and Siraa. 
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OXEN. 


List of villa g(t of the 

//ansi Tahsil and number of cattle in each. 

HISSAR 

DISTRICT. 

Hansl 

Tahsil. 

No. 

N Jirct 0/ Viiiioii. 

Number 

Number 0 
bullocks. 

Number 
of calTts. 

| lu'fialo 

.^Numbc 

'} of 

I buffalo 
bulls 

! 

Nun-bet 

el 

bulls. 

1 

Chan . 


85 


£6 

1 21 

35 



3 

Barbhori 



227 

226 

130 

9 




Sandlana 


140 

158 


90 

... 

... 



Kapro 


590 


867 

331 

... 

... 



Sotha . 



87 

112 

62 

6 

... 


0 

Bbadakhera 




66 


1 




Pinari , 


650 

220 


238 

12 



8 

Sarsana . 


*95 

139 

»99 

•SO 

4 




Kharak . 



407 

5S» 

276 

... 



lO 

Gianpura . 



73 

8a 


... 



II 

B.ana Khera 



188 


IO6 

3 



12 

Dhadah . 



118 


70 

3 



13 

Badhavvar. 





219 

4 



>4 

GoraSe . 




334 

162 

... 



*5 

Datai 


832 


527 

166 

4 



16 

Massndpur 


420 


632 

I25 

2 



«7 

Sangria Ragho 



158 


97 




*8 

Secndharh 



85 

112 

49 

.. 



«Q 

Khanpur . 


127 

•57 

25 6 

135 

... 



20 

Rajhe 



369 

359 

249 

7 



21 

Soola Khnce 



134 

HO 

38 




22 

Gherac 


415 

395 


185 

1 



23 

Kharkhari 



1 64 

183 

S3 

... 




Khokha 


122 


142 

67 

... 

... 



Raman 


80 

7 2 


50 

... 



26 

Dandheri . 





88 





Omra 



496 

854 

249 

2 



28 

Sultan par . 



37i 

215 

34 6 

... 



29 

Dhannya . 


•Si 

113 

77 






Roowari . 


3V5 

25 2 

533 

1 12 




31 

Mejahedput 


•75 

151 

229 

103 





Bhalawas , 




184 

24 




33 

Nelweh . 



»49 

205 






Ratereh . - 



3oO 

440 

201 





Ronaih . 


185 

«35 

>75 

38 





Shipper . 



116 

94 

55 

3 




Bohal . 


116 

7? 

in 

30 

... 



3S 

Kara war . 



316 

294 

140 





Bhooriana 




119 

26 





Jsmalpnr * 



5£i 

724 

279 





tfajirnpur . 


184 

166 

200 

3« 


... 


42 

Aurangnagat 


I 

5 

5 

4 

... 

... 



Paposeh . 


212 

•75 

i74 

I os 


»■ 



Be wan i • 



646 

697 

380 





Soomrafehera 



16 

32 

' 9 




46 

Bilyali . 


957 

949 

1,102 

396 

59 




Taga 




.. 1 


... | 



48 

Sooi . 


241 

202 

26S 1 

130 
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Tahsli 







No 

Nxujs or Viilao** ] 

Number 

of CO 1 
v. tw 

calves 

Number 
of ocks 

vi W\ boll 
calves 

Number 
of b Tala 
cows 

of b rraio 
bulls 

Number 
of bvA * 


94 

Khawa 

191 

86 

42 

lo 



I 95 

1 Bocan . 

240 

129 

27 

7 



' g6 

Rodt a . « 

3*2 

SQ 7 

46 

>5 

. 


07 

Katwa 

19- 

95 

38 

8 




Medium 

38' 

170 

46 

20 



99 

Dewa\ as 

246 

121 

36 

>7 



roo 

Isherwal 

381 

>54 

, 5? 

5 



lOI 

1 1 ewm 

229 

124 

36 

9 



103 

| Mnndholi 

525 

I n 5 ° 

20 

2 



>03 

Mithi 

2S9 

1 >94 

I 43 

*S 



104 

Soorpura Kh< ord 

”77 

161 

1 45 

9 



105 

Soorpura Kalan 

370 

1 «r 

1 23 

10 



to6 

Behel 

734 

4* 1 

50 , 

>9 



107 

Sodi va* • 

270 1 

|0I 1 

36 | 

4 



lo8 

Patvrac . 

37> 

223 : 

11 ' 




109 


40S 

19> , 

43 

9 

• 


MO 

Morkeh • 

201 

125 

2 7 , 




III 

Metani • • 

331 

140 

30 

M 



11“ 

Setvmeh 

20 1 

69 

9 

I 



1 >3 

Heedwan * 

42> | 

210 | 

5> 

>4 





260 | 

lOJ | 





i>5 

Kaland • • 

567 1 

1-2 | 

61 



| «»6 

Goida 

293 

120 

30 





249 

7> , 

52 



1 MB 

Bhakranwall Dt ani • 

22 J 

67 

37 

9 


up 

Jhoompeh Kloorl 

110 

43 

*7 

5 


J 120 

Jhoompeh Kalan • 

foo 

3>5 

51 




131 


314 

60 

48 




(33 

HooIfSalll- 1 

386 

200 

29 




123 

Mcalah 

214 


>5 

13 



I ”4 

Khar Khan • 

43 

11 

9 

10 



>35 

r arihwa 

17« 

2-9 

(4 



136 

hh»reh • 

I ”2 

S9 


1 





•51 

107 


5 



I3S 


950 

4?1 

>33 




139 


lj8 

73 

40 




130 : 

Dhani Saohl anwal 

2>4 






>J> 

133 1 
03 

Garereh 

Nairn 

Darwa • 

4-1 1 

3 * 
9 2S | 

164 

1 7 
434 

73 

15 

168 

18 

39 




. 




— 
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nrd Sirsa. 

(//. T. rease.) 

OXEN. 


£i'if <*' rillagtt 1 rf 

the If inti Tahtil and numb; 

of cattle 

in each. 

III5SAR 

DISTRICT. 

IlafisI 

Tahiti. 

N». 

K.,..r.V, ...... 

5T£ 

1 

N'orr-t-tr tl f»o<rbrr 
U'loclt «( uliti. 

Non-bet c 

I COTtt. 


t 

Chin 



85 

9* 

: E6 

131 

35 



3 

flirbhorl 




3*7 

225 

130 

9 




Sandlam 



UO 

158 

164 

90 





K*pro . 



59’ 

559 

85? 

33* 


... 



Sotha 




87 

113 

62 


... 


0 

Hhtdakkera 



45 

07 

C6 


1 

... 



rmiri 



650 

320 

150 

333 

13 




Strum . 




139 

*99 

150 





Kharak 



295 

407 

55* 





l ) 

Gitnp'ira . 





83 





II 

H am Khcr* 




ifcS 

45* 

106 

3 



13 

Dhidah . 




I * 8 


7° 

3 




nadhawar . 




424 

3SS 

219 

4 



*4 

Gcraie . 





3S4 

162 


... 


•S 

Data* 



832 

548 

527 

166 

4 



it) 

Mauodpur 



430 

370 

632 

12S 





Sanpna I\»gho 




158 

2 <17 

97 




IS 

Secndharh 




85 

I 13 

49 




IQ 

Khanpur . 



127 

157 

2 s 6 

*35 




20 

Rajhc 



4 23 

3»9 

359 

249 

7 



21 

Soota Kb nee 




134 

1 lo 

33 





Gherae 





4 *9 

*85 





Kharkhari 




i64 

*83 

83 





Khokha . 



133 

94 

142 

67 


... 



Raman . 



60 

7* 

76 

50 




30 

Dandheri . 



>83 

IC>2 

*45 

83 




=7 

Omra 




496 

S54 

349 




a» 

Sulfanpur . 




37' 

215 

346 





Dhannya . 



>51 

n3 

77 






Roowan . 



3l6 

25 3 

533 

1 12 

3 




Mejahedput 



>75 

*5* 

2? 

103 

1 




Bhalawa* . 





184 

=4 





Nelweh 




*49 

205 


“ 




Ratereh . . 




30° 

440 

301 





Ronath 



>85 

135 

*75 

38 





Shtppor . 



12: 

116 

94 

55 





Bohal 




7? 

ill 

30 




39 

Karawar . 




316 

294 

140 


... 



Bhoortana 




147 

119 

26 

2 




Jemalpor . 




58* 

724 

279 




41 

Hajimpur » 



1S4 


200 

3 6 





Aurangnagar 




5 







Paposeh , 



213 

175 

' *74 

*o5 

. 3 




Be want . 




646 

69? 

3S0 

3 




Soomrakhera 




16 

34 

' 9 




46 

Bilyah , 



987 

94 9 

1,102 

39*5 

59 




Taga 








... 


48 

Sooi « 



241 

203 

268 

*30 
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The Agricultural 


OXEN. 


HISSIkK 

DlbTKSCT 

linns! 

Tahsi! 


Cattle of Harnana 


Lut of tillages of the Hanst Tahiti an l nut iter of Cattle ttt each— 
continued 


No 

Njuiii or \ iikqii 

Number 

Number c 
bullock* 

N 11 mber 
ol calrci 

Ni mber 0 
fclfla 0 
cow* 

Numle 
of 
bitf a 
bill* 

1 

Niiml et 
of 

bull* 


Lohan Jathoo . . 

618 




•4 


5 o 

Madhana . 



45 • 

ir? 



S> 

Dbenaneh. . 

9C6 

67O 

1 ,202 

I9G 

3 


52 

Bedaisreh • 

409 

rp6 

425 

99 



53 

|etai 

101 

117 

•59 

63 

1 


54 

Toloo . 

726 

4 f>S 

540 

• 9 i 

4 


55 

Poor , , . 

304 

35 • 

40S 

120 

4 


<6 

Sewareh . 

160 


170 

49 


... 

57 

Smart!) , . . 

347 

244 

3'7 

105 

8 


S« 

Menleh . , 

SQ 9 

3-0 

640 

• 50 



59 

Klerklera 

80 


•43 

50 

i 


60 

Hhatoul Jatnn . 

=;6 

249 

340 

no 

l 


6. 

Rlatnul Rnngran 

no 

60 

S 3 

35 

3 


62 

Radaleh . 


219 

• 33 

no 

9 


ht crheleh » 

3 S« 

261 

214 

172 

•5 


64 

c «oer 


2-3 

3^0 


2 



Sorkl r« • 

r 53 

213 

160 


1 


60 

Koonpirh . . 


540 

4 *o 

227 

3 



Mat'll el Knlan 


• 07 

126 


1 


fS 

Randal en , 


III 

166 

60 

I 



Mi « I Khoord 

'■Co 


412 

20 ■» 

1 


7 ° 

Malarheri , 


2-4 

401 

• 37 

1 


7 * 

‘'angna . 


2<0 

3^5 

« 3 » 

10 



r ntipno ht 

67- 

5:7 

< “5 

=55 

* 


73 

R«« M ord Rejan 


24 f> 

279 

1-3 




Raa 4 tadshahpur 

-Si 

3*4 

102 

205 

1 

75 

Ri» Akl arp ir 

• 99 

•51 

186 

97 

5 1 

76 

lla« Aram hal pur 

u: 


124 

50 



Rkakl r»h . 


161 

3*6 

ICO 


78 

Kl era Rarogrnn 

09 

44 


45 




15s 


-f b 

77 


£0 

Rare! jp jr 

;6 


3C9 

70 


81 

HoUl, 





1 

82 

k»m Kl on 

2 6 


2(8 

103 

1 


8.1 

n«f*at«l , 


2^2 

J17 

2|R 

9 



Kl naif Ka'in . 

7*9 

6 l 4 

f *4 

312 

S 7 


s< 

Kl fr Khoord . 

• 8| 

•55 

3«4 

8l 



86 

Can !a« . . 







8~ 


t c ' 


204 

83 

1 


M 

krrBf . . 


125 

• 7 * 

Si 

• 


8) 

Jink h a Khtt . 

2«0 

£'5 

2.0 

176 

a 



1 Kn r‘»b , , 


I- 

I <0 

44 



Oi 

KleriJaM, 


2^*5 

3 0 

ICO 




Hal irff of 

IM 

• •5 

»0 

73 

3 




l-S 

131 

V 

8) 

• 


f 1 

1 .!,» 1 M tb-or . 


a 1 *• 

Sol 

r>a 



55 

t » mi Pa f » 0 . 

i »o 1 

-71 

• 5,5 

<+) 




Tfer** . . . 

1 



1 

1 
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7 




and Sitsa 

( H T Pease ) 

OXEN. 


tilt of villages of the Hants Tahsil and 

wmier of cattle »« 

each-— 

HISSAR 



Continued 












Tahsil 

No 

N»hi» 01 VitiAOta 


Number- of 
bul ock) 

Number 

N mbe r 0! 
buffalo 

Numbe 

of 

bfflo 
bul 1 

Number 

of 

bul 9 



Saladhen 









Kajab . , 








99 

S sae Boota 

438 

£06 


34d 

11 



100 

Suae Ka! ratmn 

898 

476 

6t8 

32 1 

11 



iot 

Ivher barkaish 






l°2 

Majhad . 

«S4 

104 

123 

85 

1 



103 

Chanout . 

150 


34o 

162 

3 



io 4 

Bhatlch 

3 6 ° 

380 

312 

170 




«°5 

Kolaneh 


160 


45 

3 



106 

Kootubpur 

"03 

123 

24S 

48 




107 

Deep*' 

15® 

73 

145 

48 




108 

Beer 







109 

Han«ee 


I "2l 


544 

15 



110 

path Mangal Khan 

250 

if 5 

216 

70 

30 



nr 

Barsec 


80 9 



9 



ii" 

Obanch . 


534 

I 027 

208 

J3 




Sbalkhupura 


167 

248 

128 

3 




khengdngan 

232 

167 

228 

180 

4 




liniaori 


203 

269 

179 

3 




Koombeh . 


2lS 

374 

121 

3 



117 

Tnoraneh 

643 

383 

48" 

25" 

2 



Il8 

Pdlee 

3 oQ 


3t5 

>77 

5 




Rajpureh 

85 

113 

243 

79 

3 






84 

169 

61 

3 




Moth Colonel Saheb 

230 

186 

3«7 

82 





Moth Rangran 


203 

3 * 

176 

9 




Mapeb 


195 

207 

169 

2 




jjarnoud 

806 

488 


443 

»3 




^urangshahpur , 

161 

98 

152 

7° 




126 

padara 

300 

22" 

121 

175 

1 




Kheri Roee 


54 

79 

40 




* 8 

Kher sordn 


59 

71 

52 





Mall kpur 

124 

87 

122 

8 ? 





M rzpar . 


455 

687 

364 





Rajethal 

508 

201 

186 

208 

5® 




Kagsar 

198 

70 

«38 

4‘ 





Soo chance 


160 

4o 

105 

75 




Bhamee 


270 

429 

"04 





Paitvvar 


475 

478 

28 S 

2 




j v handa Kheri 


3 a S 

575 

355 

16 




Jarnm Khereh 


36 

51 

2 o 

2 



>38 

Ogalan 

524 

4 0 

380 

I 98 

t 




o 551—94. 



So 


The Agricultural 


OXEN. 

Cattle of Hamana 

ItlSSAR 


List of ~ ill ires and number of cattle tn 


DISTRICT. 



Distri ct—c intinucd 












Tabsll 

No 

Naum or \ 1 1 lag M 

Number 

of 

bo loci* 

Number 

t>er of 

I iTjIo 
b It 

Numbe 
of 1 utlal 
cowi 

NnmK 
efcal et 

N tn 
ber of 
fhtur 
built 


«3o 

Roodhi Marec . 

48 

24 

7 

70 

38 



m 

Mamera • 

I4S 

122 

6 

bo 

III 



I3" 

Majoo Ivhcra . 

64 

35 

12 

70 

>5 



>33 

Pittiker Palka . 

4> 

34 

>9 

33 

23 



>34 

Shsikhu Kbera , 

40 

33 

4 

5 

34 



*35 

T nlu)arwaleh (urf) 

65 




5<S 




Humajun Kbera 

37 

7 

3= 



13 6 

\agrana . 

8 

13 

21 


11 



137 

Rancia • . 

6 S 7 

300 

>59 

397 

41> 



>3b 

Abhauli * 

53 

21 

7 

29 

bo 



*39 

Otta. 

6 S 

7S 

4 

>7 

53 



140 

Abootgarh 

>9 

■■ 

3 

1 

11 



>4* 

Cbak Pain)Bw»leh 


56 


18 

63 




(url) Clak(ut) 

104 

2 



>42 

Cbak Janewa 



• H 

66 


... 


>43 


103 

59 

2 

77 

• 


>44 

Alanoor (urf) AUba 




46 

no 




Noor 

53 

7* 

2 

• • 


>4S 

Chorur 

>72 

>=5 

3 

75 

I2S 

• * 


14 b 


118 

S 7 

b 

4S 

M 



>47 

Cb3rr<*l . . • 

*"5 

>3o 

>4 

63 

140 



>4S 


30 

02 

3 

40 

*9* 



>49 

Abmrdpur, near Sir»a 

>S 

33 


>4 

27 



>50 

Mccrpur • . 








>5> 

Khaercka . 

(0 







>5" 


4S 

35 


32 




>53 


53 

29 


>7 




>54 

NezadMla Kalan 

200 

129 

2 





>55 

Nrrtdalla Kl oor t . 

77 

74 

a 


53 



IJO 

Mai ewalel («rf) Rajen 





54 

oS j 



I <7 

path 

9* 

n6 

S> 

>» 3 


29 

1 


IS 1 * 

Mrwain • • 

140 

90 

‘5 








an<! Eir*» (tt. i » i 

£iiVn/ >c*t k***»V* t? t\H'» tn / <i r /n«»o 

/Vf»Kl— u nllmirtl. 


171 Roli^n « < • 

172 Malt rN , » • 

173 Hlicwjn < . . 

174 Thm|, with two Ch'V* 

175 ran | Mat* 

t“6 AluVa, near Dl Imi . 

177 l«ih 

I 7 « Hap .... 
«79 Chalc n»nnth . 

180 Sawavlpot . • 

»B| B oorf iJharpoo. 

1P3 Dhat a (urf) llahrajpur 
| 8 j Brcnratagoodha 

184 Chortr • 

185 Korango \\ *li . 

l 85 Bahadur Klera (urf) 
Bahadra . 

187 Sookh Chain . . 

*88 Soot ajwalta • 

*69 DauUtpura . 

190 Goodha Kalan . 

Ipl Ohangoo . • • 

193 Paofuana . • . 

*93 Shailchapor . • 

*94 Fafehpur, Nemat Khan 
*95 Karaingarh . 

196 Sohuwaleh . 

197 Chat naan . . • 

*58 Ranghowam . « 

159 An»n< 5 garh . 

300 Lakarwili , , « 

sot Coodrina# » * 

303 Khew Wali» ne*f An- 
and^irh 

203 ChaV-mn (arf) Chat- 

rawah . . . 

204 Odhm 

Sos Ro v erawati , , 

306 Paoinagar 
2"7 Panniwali Motanawa- 
h*A 

2s8 Khooma (tir*) Vipaf- 

309 '&r<f«a!i » » 

sia Jiodhpo oria . 
an Dhothar » 
an Sooltanpar * * 

213 Vanaana , 


0 . 551—54 



The Agricultural 


Cattle of Harriaaa 


List of villages and number of cattle in the Sirsa Tahiti of Hiss tr 
District— continued. 


No 

NAMSS Of VtLlAOtt 

Number 

of 

buttocks 

Number 
of cows 

ber ot 
bufTalo 
bulls 

Number 
of bulla to 
cows 

Number 
of calves 

her of 
Hhiar 
t uMs 

214 

Fatehpur (urf) Fateh* 








E^rh 

20 

12 


3 

*3 


= >5 

Mangtlia . 

=3 

20 


2 

>5 

... 

216 

Kbarjan . . 

70 

ipO 

I 

62 

166 


217 

Dharyawala (urf) Ab* 






hul Khair 

«9 

*7 


14 

1 1 

... 

218 

Bookhara Khera 


38 

... 

6 

22 



Peer Khera . . 


38 

I 

10 

26 

... 


Bhagsar . 

84 

ss 


20 

28 

... 

221 

Ghookawah 

66 

97 

... 

3* 

70 


222 

Khaisharegarh . 

20 

3S 

2 

9 

3= 


223 

Banwala . 

S3 

132 

2 

22 

107 

... 

224 

235 

Bhoona (urf) Mokma- 
bad . 

Moona Khera, near 

30 

3* 


3 

26 

23 

60 

... 

Uanea . 

61 

49 

2 

... 

2=6 

Koosar , 

>44 

74 

3 

52 

104 


227 

Mohamedpur, Basna 


18 



37 



wala 

tl 

1 

»9 

... 

223 

BaJaser . 

37 

77 

3 

22 

r»o 


229 

230 

Barhohnnali 

Naiwala (urf) Francis 

64 

63 

28 

1 

73 

• M 

vrtla . . 

Khwaja Khera near 

SS 

*4 

l 

9 

»S 

18 


231 

R&nea > 

35 

23 

I 

3 

’* 

233 

=33 

Dhodanwall . 

Allpur, near Kaniar* 

|3« 

121 

78 

5 

»9 

I7> 

40 

... 


48 




234 

BaHtyi (urf) Fatehgarh 

I3S 

93 

16 

38 

9° 



Sampal . . 

*57 

64 



32 

... 

336 

Nnhorhar . . 

1S7 

95 


87 


... 


Bacheer . 

59 

54 





338 

Kaluwana 

100 

99 

2 



•** 


Mambar Khera . 

19 


4 


93 


240 

M a 1 1 u » al a (urf) Sad 
harpur 

41 

3* 

6 

=7 

29 


r 

readarwala (urf) Shai* 




•7 

31 



104 

35 

9 

... 


Gaoi’ran (a?f) Seldhera 

67 

44 




• •• 

343 

Ghorawali (orf) Naur 
C? tkan (orf) Chakour 

» 

as 

cc 

1 

8 

fl 

24 

5* 

... 


Ramjrafh . . 

1 19 

=7 

* 

a 




ftaiilia Khera . 

! <7 




>4 



Ra'ta Ktrrs 

3« 

T» 






'9 



*• 





I 1 A 

*49 






Safaes tlf-ri 


Cr> 

i 

39 




O. 551—0 


Ledger. 


1 at of villages and number of cattle *» the Strsa Tahsil of Htssar 
D strtci — continued. 

MuuorYltum «■•*» I”* SC«J> *j“**>' I"” ! 

twUoeka 01 caw * ot&ira Wtisr 


s$i Jafafana » 

252 Chorsmar Khera 

253 Rsmpnra, near Ftatla 

Khera , 

254 Jandwala (ucf) Jandu 

It 1 *!* 

255 Gauriwala (arf) fl hag- 

wan Khera 

356 Modi{utf)]hunn Khera 
25? Chahgalu (uff) Mttnna* 
wall , » 

258 Bijuwall . , . 

aS9 Fa rid pur „ 

S60 Kairs»a!a{urf)Hasalpur 
2$t Abntedpur DarawaU . 
263 Godeka (uft) Gorusar . 
263 Moonawali 

364 Ganga 

365 Jandwala - 

266 Bharu Khces(url) 

Satchan Khera 1 

267 Chotaia . . 

268 Asakhera (ur!) Moti 

Khera . . . 

2($9 Sookherawala ( u r f ) 
5 a bu Khera 

270 Taya Khera (urf) Jassa 
Khera 

371 Boobshahr 

273 Sakta Kheta(ur{)Bhod- 

lerkhon , 

*73 togarh . 

274 Futehpuc joofanwafr . 

275 Shategarh 

376 Ahka, near Masitao . 

377 Na wabwah (urf) Aspjn 

Kbera 

378 Dab wall . 

279 Jogewala . 

280 Panmwah Mthreka 

281 Dana lodha (urf) Dhai 

todblca . 

252 Mangiana 

253 San»M Khera . 

284 Masitan . 

2S5 Gobindgarh Khera 
Mu it an 

586 KaVhindkna 
3B7 G dat Kbera 


3J4 t a3» 

uq , Ky 

<.0 ( 4» 

OSS ' <46 


551 — 94 - 




B 2 


The Agricultural 


OXEN. 


Cattle of Haniana 


List of villages and number of cattle in the Sirsa Tahiti of Hissnr 
Dtstrict— continued. 


No. 

NaMZI or VlLLAOSS. 

Number 

of 

bullocks. 

Number 
of cows. 

Num- 
ber of 
buffalo 
bulls. 

Number 
of buffalo 
cow* 

Number 
of calves. 

ber cf 
Hi«sar 

bulls. 

214 

Fatehpur (or!) Fateh* 








ga rh 

20 

12 

... 

3 

13 

... 

215 

Mangalia . , 

23 

20 

.. 

'2 

is 

... 

216 

Khanan . , 

70 

190 

I 

62 

166 

... 

217 

Dharyawala (urf) Ab- 






hul Khatr 

*9 

17 

... 

14 

1 1 

... 


Bookhara Khera 

4* 

38 

... 

6 

22 


219 

Peer Khera 

7 

38 

I 

10 

26 

... 

220 

Bhagsar . 

84 

55 

.. 

20 

28 

... 

221 

Ghookawali » 

66 

97 

... 

3» 

70 

... 

222 

Khaisharegarh . 

20 

3S 

2 

9 

32 

... 

223 

224 

Bannala . 

Bhoona (urf) Mokma- 

53 

132 

2 

22 

I0 7 

28 

... 

bad . 

Moona Khera, near 

3° 

3* 


3 

26 

... 

22$ 

60 

Ranea . 

61 

49 

2 

... 

226 

Koosar . 

>44 

74 

3 

52 

101 


227 

Mohamedpur, Basna 


18 



37 



nala 

11 

1 

*9 

... 

228 

Balaser . 

37 

77 

3 

22 

no 

... 

229 

230 

Barholanwall . 
Naiwala (urf) Francis* 

64 

68 

28 

1 

73 


wall 

Khuaja Khera near 

53 

>4 

1 

9 

15 

18 


231 

Ranea . 

35 

23 


3 

... 

232 

233 

Dhodantvali . 

Alipur, near Katiiar* 

121 

121 

78 

5 

19 

171 

40 

... 

44 ala . 

48 

16 


... 


Bahiya (urf) Fatehgarh 

138 

93 

33 

90 

... 


Sainpaf . 

157 

64 




... 


Nathoshar 


95 

6 

6 l 


... 

237 

Bacheer . . . 
Kaluwana . . 

•59 

IOO 

54 

99 

2 

23 

29 

48 

108 

i- 


Mambar Khera . 

>9 

84 

4 

18 


... 

240 

Mattuwala (urf) Sad- 


36 


27 



harpur 

Peadaywala (urf) Shai* 

41 


33 

36 


241 




104 

35 



'* 


Gandran (urf) Seldhera 

67 

44 



... 

243 

Ghorawali (urf) Nasir* 
pur • 

Chakan (urf) Chakusar 

20 

34 

28 

66 

2 

t 

8 

8 

24 

5<5 

... 


Ramgarh . 

19 

27 

® 

2 

i>5 



Rasiha Khera . 

57 

*S« 





Ratta Khera . 

3> 

30 


2 

„■* 


248 

249 

1 >50 

Rajpura . 

Nahlawall. 

Salara Khera . . 

>9 

1 15 
98 

M9 

90 

IO 

I 

3 6 

39 

94 

84 

- 
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{H T Plate) 


Ids t of milage t and number « f cattle m the Strsa Tahiti of Umar 
D si net — continued 


35 l j Jalajar.a 

aSa Chora mar kbera 

253 Rampota, near Ratta 

hhera , 

254 Jandwala (arf) Jandu I 

iraia 

»55 GaunwaU (urf) Bbag 
wan Khera 

355 Mod (nrOJhuroi Khera 
257 Chakgaju (utf) Munna 
wah , 

25° B jawah * 

«59 Parnipor 

260 Ka r*»*la(ornHa*alpar 

2d J Abtnedpnr Darawala 

263 Godeba (art) Gorusar 

263 Mtmnawalt 

2*4 Ganga 

a 55 , Jandwala 

366 Bbaru Khera( n r f > 

( Safehan Kiiera 
267 Chotata 

26S Asakhera (urf) Mot» 
Kbera | 

369 Soofcherawala (urf) 
Sabu Kbera • I 

z.o Taya Khera (orf) Jassa 
Kh*ra 

271 Boobshahr 
273 Sakta }vhera(nrf)Bbod 
lerkhon . 

273 Logarh 

274 Patch pat JootanwaU 

275 Sharegarh 

3,6 Ahka near Mas tan 
377 Kawabwali (orf) Aspan 
Khera 
a 8 Dab wall 
279 Jogewala 
flSo Pannrwali M eh re lea 
aSt Da sa Jodha (orf) Bhai 
J adhka 

2**2 Mangiana 
3$ 3 ! Saoarat Khera , 

284 Mas tan 

285 Gob ndgarh Khera 

Maiitan 

2*6 Lakhindan* 

387 G dar Kfcera 


1 Number 
of 

buUock* 

1 

No®- | 
Number btref ] 
cf tew* buffalo ; 

bull* j 

Number ! 
c! bnflale 

tow* 

Number 
of calee* 

bet c! 

Hlttar 

bolts 

148 

110 8 1 

43 

9 J 


114 

95 5 

31 

*4 


66 

55 

39 ; 

5 » 


47 

67 

*5 

67 . 


50 

53 

$ 

30 : 


45 

40 

JO 

" 1 


5 

to 

3 

7 1 

w 

64 

SS 1 

20 

45 1 


13 

9 

2 

5 



5 ' 

«o ! 

38 


J04 

too 7 

20 

75 j 

1 

63 

4 S 

to 

3 » ! 


*7 

35 

! [3 i 

! 2 J 


*47 

24 t 1 

67 1 

* 9 ° 


•>0 

130 

* 5 1 

35 1 


ti 

»9 


6 


t"* 

3*8 t 

<S i 

*59 


1 20 

*5 

7 1 

*7 


i 72 

8* 

8 ‘ 

35 

- 

20 

52 1 

, 



»74 

I 4 t * 

31 

66 1 



3S1 187 

164 Q3 

*3= \ 61 

334 1 23* 

*49 , ®£> 


o. SSI— 94- 
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OXEN 


Cattle of Harrtana and Susa 




HtSSAR 

DISTRICT 

JLtst of villages and number of cattle in the Sirsa Tahiti of His%ar 
District— concluded 

Slrsa 

Tahsll 

No 

Name* or V lIaqib 

Number 

of 

bullocks 

dumber 
of ce 1 

Nam 
bet of 
buffalo 
bu s 

Number 
of buffa 0 
cows 

Number 
of calves 

Num 
berol 
Hissar 
bul s 


288 

289 

290 

291 

292 

293 

294 

295 

296 

297 

298 

299 

300 
301 
302 

303 

304 

305 

306 

307 

308 

309 
510 

3” 

3>2 

313 

3*4 

3>5 

316 

317 

318 
3*9 

320 

321 

322 

3 2 3 

324 

T5 

Lambj (urf) Mohamed 
par 

Jhutti Khera 

Math (art) Daduka 
math 

Monjgath 

Shahwala (urf) Diwan 
Khera 

N 1I1 wah . 

Haibawana 

Phoollo 

Chitta 

T gter 

Naurang • 

Khokher 

Makha • 

Paniana . 

PanmwaU Roolde 
Mathn, neat Khoon a 
Malakpur 

Kingran (urf) Bino ite 
wall 

Tapp (urf) Katteupur 
Khera Pipl* • 

Piplee 

Jagmalwali 

Asree • • 

Hassu 

Daisumal Kanch 
Kalanwalt 

Takhttnal 

Khoonlya 

Taru vana 

Titoka • 

Khutraon 

Dograwali 

Koomal 

Pakka 

Didu 

Kewal 

Dharmputa 

Rampura, near S nga 
pura 

Singpura . » 

97 

23 

>74 

>97 

22 

78 

III 

s 

II 

81 

69 

140 

176 

79 

66 

53 

212 

247 

>45 

104 

229 

394 

>>5 

367 

166 

6a 

<55 

18 

33 

140 

204 

161 

too 

>4* 

52 

4* 

TOS 

122 

22 

43 

87 

iSr 

46 

48 
83 
125 

5° 

3* 

93 

II 

45 

39 

1 >4 

140 
$•> 

49 
173 
24> 

182 

141 

94 

40 

% 

28 

P 

toy 

tio 

72 

224 

I 

I 

1 

1 

1 

9 

9 

2 

>3 

1 

3 

8 

3 

4 

8 

3 

3 ° 

u 

t 

2 

J 

3 

22 

13 

2 

>9 

53 

39 

6 

>9 

36 
57 

4 ! 

44 

3 i 

r<S 

>9 

57 

42 

>3 

26 

5 

30 
go 

37 

28 

118 

105 

68 

72 

42 

0 

20 

4 

>5 

95 

92 

55 

31 

84 

39 

39 

9$ 
j 20 

*3 

63 

70 

92 

23 

37 

74 

5> 

33 

*9 

126 

80 

74 

52 

12 

91 

123 

68 

75 
>57 
a8o 

So 

>15 

96 

38 

30 

5 

35 

>47 

255 

90 

95 

133 j 

I 

1 
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All communications regarding The Agricultural Ledger should 
be addressed to the Editor, Dr George Watt, Reporter on Economic 
Products to the Government of India, Calcutta 

The objects of this publication (as already stated) are to gradually 
develop and perfect our knowledge of Indian Agricultural and Economic 
questions Contributions or corrections and additions ill therefore be 
most welcome 

In order to presene a necessary relation to the various Departments 
of Government, contributions will be classified and numbered under certain 
series Thus, for example, papers on Veterinary subjects will be regis- 
tered under the Veterinary Senes , those on Forestry in the Forest Series 
Papers of more direct Agricultural or Industrial interest will be grouped 
according as the products dealt w ith belong to the Vegetable or Animal 
Kingdom In a like manner, contributions on Mineral 3nd Metallic sub- 
jects will be registered under the Mineral Series 


the tiJe pa- e car be rercored when the «nb,ect matter « CIcd «c its prefer plate, 
•werauig to the letter and conker *ho»n at the Lnttora of each page 
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Corespondents. (G. tt'aK ) 


CHURN. 


interval between the two discovcrtes, since in the warmer parts of 
India at least, the difficulty of preserving milk or of carrying it to any 

•* f . r .— *{•*: — *■* "• * > to-day.! 

V : ■ ■ ■ ■ 1 articles 

* I ! ■ ■ ' ; ■■ 1 climatic 

tendencies, must have earl) become axioms of household eco- 


US6 of churn 
In ancient 
times. 


the hand, would be a natural and simple one, and one which might ] 
fairly well have suggested itself spontaneously to the most diverse | 
races. ^Tiether or not the Arrans introduced that particular form of 
churn that is now \err generally used throughout India, may be left I 
as a question for the Ethnologist to solve But nhat can be affirmed 1 
from actual knowledge of the people of to daj is that the principle of 
that chum is known and practised all over the country’ by people of 
admitted Aryan origin no doubt, but very largely also by those of non- 


oi unt tuny imaueis oi Jiiuu 

The following may be given as an abstract of the chief replies 
that ha\e been given to Herr Martmy’s set of questions— grouped, 
for convenience, province by province. The figures sometimes given 
within brackets denote the number of the question to which the re- 
marks are intended to be a reply — 

I. — BENGAL. — Mr N N Banerjee, Assistant to the Director of Land 
" ’* - J “ - — * L -* ' ' ••' r, ie old Indian Chum” is in 

• “ ■ wh»ch are peopled (2) by 

• 3) in which the churning is 

done is caned nar a 01 nan atiu Hie cnuming-stick mtthuna, hut these 
names, he says, doubtless differ in various tracts, such as in Behar.Onssa, 
Danihng, etc. (4) It is the Aryan r ' u — K — — .,i *1,,, 

the nillmen of Darjiling employ aba ■ 

Negretic ttibes, such as the Kols of 
different kind of chum (5) Every „ 

(6) With the exception of the bamboo cylinder above referred to, there 
are no other primitive chums known. 

The vessel in which the butter is churned, which may be slightly 
modified in size and shape in the various districts of the province, is usually 


BENGAL 


Subsequent to the receipt of the above communication, a further 
letter was obtained from the office of the Director of Land Records 
and Agriculture which gave, in the following tabular form, an abstract 
statement of all the replies that had been received from the District 
Officers of Bengal . — 

* The Uhotlas «« a Usnitoo »t>4 a piston mith a circular piece et wood »ttbc lorthcr cod 
harlog loot notches cot lota it. The motion U vtnicat up aod doom Instead oT rotttarj.— 
Zititr. 

D. 14 a. 
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Name of 

PUtrict from 

which Inform* 
atlon wai 
obtained 


It the old Indian 
churn as then in the ( 
I sketch oppen led to ' 

Herr Martmy’a 

•elter l *-d In the Di»* 
trret i If at «vhat other 
kinda of churn* are 

lo me! , 


Are lha C« iU, of ^ 1. 

the District of the Aryan rernaeular nwc of the 


i Darjiling. The churning ap- 
pnratus used on 
the hills consists 
of a wooden 
vessel and a 
uooden churning 
stick The churns 
used by the Bhu 
lias, Lepchas and 
Nepalese are all 
made of wood and 
are similar in con- 
struction The 
Bhutiasalsochurn 
butter in a bam- 
boo cjhnder by 
m ea ns oFa wooden 
churning-stick 

Mymensmgh i he old Indian 
churn given in 
the illustration is 
in use almost 
throughout Ben- 
gal it is known 
for certain that it 
is used mthe dis- 
tricts of Dacca, 
Faridpur, Jes- 
sore, Birbnum 
and Mymen- 
singh. It is said 
to be used also in 
the several dis- 
tricts of Behar 
and Orissa. 


The Nepalese are 
the original in 
habitat ts of Ne- 
pal The Brah 
mans, Chhattns 
and someNeuars 
amongst the Ne- 
palese are said to 
be of the Ar\an 
type The Bhu- 
tias and Lepchas 
are of Chinese 
and Malayan 
types 


The churn is called 
Thekt by the Ne- 
palese and hew- 

done and iw 

hedong by the 
Bhutiasand Lep- 
chas (i e„ the 
aboriginals of 
Darjiling _ in- 
cluding Jlalim- 
pong Sikkim and 
Bhutan). 


The nameisCfott'- 
kh m Bengali and 
Hindustani 

Persia nit is called 

Cherkh The lo- 
cal name among 
the gsefil&s 
this district is 
Sxtkah . 


i ws is Clearly a misconception, asths conclnlmp sentence snows. «* in 

churned, but sell their surplus milk to traders who churn all the milk so p w ould 
selling milk instead of butter has its origin also i a the rehgiouf prejudice 


D. 14 a. 






/•-J1 -'i s»^ 


»*Stf • 


tnS ^ W > 

0»T* fit* l» »'♦ »K«»nV 
Itt fWtiil iw 't>t* 
Jvfaljf-'** U«\'»' l *\ 

It '**4 t<fc*f*>»w»t 4 

HtSf M*U**« 
r»f»*A< *« f 


Ym, the churn is 
that of th«* Aryan 
population, htrp' 
Rani* the Hn 1 of 
churn used b) ||)<* 
Malayan popula- 
tion linr it po p •> 
tine informatjon 

a*ai1aii’<* » fn_t # 
gerlJr-'nan mho has | 
b«"l to O 't8?'Vr/ 
2nd hss W’ivtA 
a-r^jr th* 
pop K £-'W il 1 Oner* 
U-T'y Wnjj to j.* «- 
Hainan <sp*-, 
fiae? *1.*J V'l w 
tli*- itugi s 
<fW« •/ , 

Ktrc tT 1 '^ an the 

lUjra* < *s r rc»r» I 


TIp TMtMuAU mill 
lUMtt Ul «<’< rp Xu ?0 
serf* Ami tip hv* 
•f »Mif «*r 

ImhlA null (rum ^ 

***** to )»* st it* 

l f *M lx out In lilt r 
lift* jpit n rhnrnuu/ 

nppnrHina fur |if» 

n\\ n use, 


In this ditirtn null. 
Is I fought ft»n» ft 

tong 1 1 tin O' *• ht I fit. 
Clni*M* and this »S 
t\r fH** with lit. 
pro oi ilk 

fllffl Vrfvt f/My »1ljh 

»n liit* yjl )<*/*■ 

Mn^ it forth* p>if 
f-ose to thtir M/, ! 
t >ys ** *'' mt ri " 1 
fr*l pt«r> tji)k >S 

ifi ytry ! 

Jfrj'i' f/AV | 

»■ # to ? 

■tr?vtv$s >n a*rh 
■m ^‘1 fiirsjny +\jl 
ttfi* tfv* *1 < v 

J-ay* iwt t/svrt* 'ucr 
<»wn urr« 
*m£l<*T « a* for 

use 


. VK\ 
■ y»i 
- v* 


\\\f> upfin n(wx 
ItWiH f h\ MftMmT \|w \\m 
in Imulun tWMvVX-n 
mmlml «amh fo\ wunimr 
will *m ill qwwlilhMit will 
'||m N»V*i‘ w M W‘!UW» 
mil mum nun « 1 M Hu 
A ml kh\*t i! null ilwtr 
IkiimIh nil imtlrr Is f m m« *1 
hmmil* III llm HUhl H 
ni iiiHiilu jieiilli mi li |)| 
iiirthinti ImiiM i|H n 1 1 1*1 X I 
inn in *m >111 1 iiu(f imlf. i 
in n h tii lu mill si »il i it 
till tilt# IniiMr is { irniMl 
| his n.ilH< s |l|»l |l)l>|HU 
hulitf III tills 

tftshnm 


it is hi Ilfc'i III II hiilltf h 

smixini*-} pii-hMiif jiy 
*WI >/<</ tfu- mw with I//A. 
(mu i*HII i<ll| Ill's *-•'11 In. 
/jot i*. only <*li*-t tin. uml‘ l» 
SKI 41 film hull ‘ 

fi* fii/inutn. puf^i/.tsjt) g 


■*r J ip»>-e« r*t K ■?" J<e ■b*iI^bwj> dp on* *~-uy £i*j p*\r V ).t 

ia’j^'Ci S/4// /t*r uie JJ/ i. ~j'uf xA 

hsrff -ejtltrrjr -r .utCA^ of 'M-a^e. .<J ~/V. 




f(W?l 

♦>V(Vl 
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■ 

■ 
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Name of 

D strict from 
which Inform 
at on was 
obtained 

Is the Old Indian 
churn as glren in the 
sketch appended to 

Herr Martmy s 

letter used in the Dls 
rict ? If not what other 
Linds of churns are 

Are the Ctei di of 
the D Ur ct of the Aryan 
or Malayan typer 

What la the local 
vernacular name of the 
churn med in the 

0 strict l 

Noakhali . 

The churn in use 
in th s district is 
the same as the 
one shewn in the 
illustration at 
tached to Herr 
Martiny s letter 

with this modifi- 

cation that gene 
rally two strings 
instead of one are 
attached to the 
churning rod and 
two persons from 
oppos te sides 

pull it which 

keeps it in position 
and the post to 
which the rod is 
tied is dispensed 
with ^ 

The milkmen here 
who are known 
as Gopts are of 
the Aryan extrac 
tion and origin- 
ally came from 
Dacca and Chit 
tagong and set 
tied here It is 
not known what 
kind of churn is 
used by the Mai 
ayan population 

The churn is known 
by the term Ma- 
than which is the 
Bengali form of 
the Sanskrit word 
Manthan from 
root Month a to 
churn 

Phittagong 
Hill Tracts 

The GixalAs here 
use the same 
churn as sketch- 
ed in Herr Mar 
t ny a letter 




D 14 a . 



Ledger. 


7 


Correspondence (<?. IVatt ) 


CHURN. 


a 


transit under the headings g/'Herr Martm/s guejfioMi— continued. 


BENGAL 


. 

S 

• 

lithe old Indian 
chotnffhcnm the sketth 
the churn cl the Aryan 
population > Iiso "hat 
VYn& ®\ thwi\ Is nstA 
by th« Malayan 
population t 

It 1 * ttated that the 
Indian churn containing 

30 to js gallons Ij used 
by dlrfcrcnt people who 
bring their tn'lfc sometimes 
many ndn to the churn 
What 1 * the reason tot do 1 
so f Why has not erery 
tow.holrfer his own, of 
course smaller, 
thorn 

1 * there any other pflmltlye 
churn In use In India, or any other 
old lashlon 0! making butter , 1 r , 
mating butter In 4 bowl by a whirl 
without us dr a string or bv shaking 
(bcattnR^ the milk enW with the 
bare band or shaking It In a 
skin b»g bke ite Arabians 
and the Baluchis! 


The eo\v*ow ners 

of this district 
being generally 

Muhammadans kee| 
no churns of their 
own to prepare 
butter The curd 
prepared by them 
would not find a 
stle among the 
Hindus They find 
rt, therefore, more 
profitable to sell 
milk to the Hindus 
who do the work of 
churning This is 
also an instance of 
the Indian mode of 
division of labour 
or profit. Those 
who tend cattle do 
not take the trouble 
of keeping an ev 
tablishment for con. 
setting milk into 
butter. The^ leave 
this to another class 
whose sole profes. 
sion is the extrac* 
tion of butter and 
preparation of curd 
from milk. 

The householders in this 
district have a simple mode 
of extracting butter from 
the cream of milk. The 
cream is put into a bowl 
with some water , it is then 
shaken and whirled by the 
bare hand. 





D. 14 a. 
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■ 

3 

3 

Name of 
Putrid from 
which Inform- 
ation wai 
obtained. 

Is the old Indian 

chain as gi>en In the 

sketch appended to 

Herr Martiny’s 

letter used In the Dis- 
trict ? If not, what othe 
kind of chums are 

In ate? 

Are the GiidUt of 
the District of the Aryar 
or Malayan type 1 

What Is the local 
vernacular came of the 
charn used la the 
District i 

Gaya 

The form of churn 
shown «n the 
illustration of 

Herr Martmy's let- 
ter is that com- 
monly in use in 
this district. 

Aryan . • 

Matmahni is the 
most descriptive 
word, Mat mean- 
ing the earthen 
vessel and Muhni 
the stick used for 
churning. 

The earthen vessels 
used are com- 
monly called 

Malta when 

small and Bhaurt 
when big. 

Purnea 

The old Indian 
chum as shown 
in Herr Martmy’s 
en graying is the 
only kind in use 
in this district. 

1 he people that 
use the churn 
here are Aryans. 

Ghirnt • • 


D.14 a. 



Ledger. 


9 


Correspondence (C. Watt) CHURN. 


*rtar£«l u*dtr the 1 -eaJinfS ef Herr I'a'tmy** questions*— continued 

BEVOAL. 

4 

s 

0 


(We (t<n I»IV* itltili 
(V.< ii*n (4 Oc A'l * • 

II Ki'M 

V (< <l«» « ckI 
ly tt' Malay* 

ll I* mini If at If* 

Iiw 4 J 0 if O fo <OM»'«lr£ 

r> to 11 S* »r» i> t.rd fcy 

4 frtitt «t>, h r( 

Ittffl 1 icmil Mi m»; 
C’lirilglLcilim Wilt 
N III ((»•!'» Inf dain g t« f 
\\t>i fa* t.,1 .icrr («»• 
tpUrf t ir»r,tl 
(ear* imiJir, 

<t»n t 

Ii t‘crra*r eihrr rriuHftc 
CfiBfn la tK la Ind j, or trf other 
©!J Ijihion pf miklp^ butler lit, 
mAloj; butler in * bowl br a whirl 
wilboui «,inga tiring er br thatlnr 
(beillactlbem J» ool 7 «ul the 
bale hand or ihallng It la ■ 
•»)o-b>r lift the A'jbUo* 
bad (be Piluchlt f 


Tbc churn 14 that of 
the Aryan, there 
s'c no Malayan 
known here. 

The churns arc of 
all tires 1 near}) 
every one in the 
country manufac- 
tures 1 is o»r but- 
ter, esen if only a 
qu trier seer, in a 
tiny earthen pot 
♦tirred w ith a bit of 
split stick. 

The C voids, how- 
ever, who keep 
cow s to manufac- 
ture butler and 
curd for sale m the 
bazar, use churns 
which will turn out 
as much as a 
maund at a time 

It is not the custom 
for persons n ho 
have cons to take 
their milk to another 
person's churn 

Eiery con owner 
has the necessary 
materials for a 
churn and makes 
his on n butter 

People who have only small 
quantities to make often 
prepare the butter by chaf- 
ing the milk between their 
hard* inside the earttien 
vessel instead of using a 
Mahm which would be 
suitable for a small quan- 
tity. 

Butter is not prepared in any 
of the other nays mention- 
ed, in the villages, but the 
sen ants of Europeans and 
of some residents of big 
towns prepare it by shak- 
ing the milk in a bottle 
But this custom is not in- 
digenous. 

Caya. 

This churn is u*ed 
only by the Ar j a ns 

Almost every Gvola, 
t e ,a man who keeps 
cons for selling 
milk and butter, 
has his on n Chinn, 
so people have no 
occasion to bring 
their milk many 
miles to the churn 

There is no other primitive 
churn in use in this Dis 
tnct, though butter is 
sometimes made by shak- 
ing up milk in a bottle. 

Purnea. 


D. 14 a. 
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1 

> 

3 


Nft«« cl 
DlstrJ t from 
whlc> inform 
atlo > vvis 
obtained. 

Is the old Indian churn 
a* given In tl e sketch 
appended to 

Herr Mnrtiny s 

letter 1 ted In 
the Pl-urlcit If not, nha 
other kinds of churns 
arc In use 1 

Are the Gvdidict 
the District cf the Ar>a 
or Malayan type 1 

What is the local 
rrmacular ofluie of fh 
thorn used sn the 

D (tret? 

■ 

Sontlnl Pnr 
gams (Pa* 
kuf sub- 
division) 

1 he old Indian 
churn as shown 
in the illustration 
Is in use here 

Both Aryans ant 
aborigines are t 
be found in 
this district 

Higher castes 0 
Bengalis call th 
churning sticl 
the MantJian 
d a 11 d a Or 

Jllathnt The 
lower class oi 
Hindus call it 
chatka In Son- 
thali the name 
is Itondhatm 
For large quan- 
tities of milk, 
the earthen \es- 
sels used are 
locally called 
j a l as, and 
smaller earthem 
pots are called 
handts 


Cuttack 

Every G tala 
chums his milk 
in a churn like 
the sketch ap. 
pended to Herr 
Martiny 3 letter, 
but the vessel in 
which the milk 
is churned is 
but an earthen 
pot, a common 
<ca/i« or ftandt in 
which a bamboo 
or wooden whisk 
(called " A/nm”) 
ts worked round 
bj means of a 
niece of cloth or 
rope If the 
quantity of milk 

1 s small the 
ehum is worked 
between the 
ptlms of the 
(and 





D. 14 n. 
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crrar.£(i **lrr the hraimgi tfWtrt Uariiry’i furr/iear-concludcd. BENGAL. 


All owner* of cow* When a small quantity for Sonthal 
have their own home consumption is re- Pwxanss. 
chum. quired. it i* occasionally 

wide by beating the milfc 
only with the bare hand 



Every wan has his Sometimes milk js shaken m Cuttack, 
own churning ap- a bottle with the object of 
paratus inthisdis- producing butter. 






IS 


The AgucuHutal 
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vnr BOMBAY —The following interesting notes on the subject 
of the churns in use m the Western Presidency hive been commum- 
cited b) Mr. E. G Ozanne, Survey Commissioner ami Director of 
Land Records wd Apiculture It « iJi be obsen eel that Mr. Afo/ffan's 
note, forwarded by Mr Ozanne, deals with the practical consider- 
ation of the method pursued and the results obtained by the Name 
churn 

Mr. Ozanne writes ~ 

(r) The cl urn as illustrated in Herr B Martmy'a letter No j of 38th 
De ember \ 8 <)-\ represents the common churn of this Presidency The 
churns % ary in s zc w ith th * ~ ’ ' 


men) employ large churns 
pots The shape and cons 

illustri ed bv Herr B Martiny is used in the Konkin It differs from the 
illustration only m having no disc on the handle It consists of a piece of 
bamboo forked out at one end into four segments the beater in common 
use throughout this Presidency (except in Gujarat) has a wooden handle 
on which a head piecp of iron or hard wood is fitted The head pece is 
cast or cut into a series of flanges which arc well calculated to agitate the 
contents of thechurn thoroughly during the churning process This beater 
is well as the Konkan beat«r are adjusted for wort in precisely ihe 
man-er shown in Herr B Martiny 8 illustration Each is worked bv one 
J nr " " r “ der to illustrate it I send 
beater is set in the churn 
to work it, one on either 

side 

(2) The churns above referred to are used by people of A yan origin. I 
can give no information as to the kind of churn used b\ people of Malayan 
origin 

(3) Eve-y owner of milch cattle has a churn, small or Iv-gc according 
to requirements Householders, who do not keep milch cattle, often own 
a chum and make butter from bought m lk flic butter is usually made 
daily, and if the quant ty required issm ill a miniature bcate* is used and 
is whirled between the palms of the hands without the at l of a rone 

In the households ol Europeans, tesident m India, butlers make f esh 
butter each morning bv shaking cream mixed with 1 liltle water or milk 
in a bottle or by using an egg beater to agitate the diluted cream in an 
open bow} 

(4) The native churn as a whole 1 as no distinctive vernacular name 
The essential pans arc named as follows in MarSthi, Gujariti, and 
ICanarese — 


Beater • 

^haft of beater • 
Head p ece of beater 


Support ropes 
Rope which works the 
shift 

Post ag a t n 5 1 which 
churn is supported 
Collar on shaft of beater 
Cross piece which rests 
upon and u tied to 
mouth of churn 


Ravi . . ftavai . 

IMnda . . Ddndo 

! Mathlt . . Phul . 

| NUnjan . Not used 

Ansam, birdi, Nctara 

ravvdor 

Ghu«aIkJHmb, Not used 
Tskmadh 

Not used . I^vdvo 

Not used . Hdth . 


M11 j 1 g I mdd o 
blvfnd? 
Kaclagcifu 
Kolu 
Mandt 
Katto l agga 
Kado lia^a 
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to a common or public churn, are not known in Berar, (6) No other 
churn js in use 

The Deputy Commissioner, A kola, Hyderabad, gives the following 
information as to the manufacture of the whisk or Ravi -—The shaft is 
ordinarily made of Dhaman wood, which is tough and elastic For the 
heads, the best woods arc considered to be Daht Palas (Cordia obllqua) 
and BuUkar CElaodendron gl&ncum) The former is said to thicken 
the curds and the latter to prevent the churning being spoilt by the 
glance of a stranger failing upon the operation 

X— MYSORE AND COORG — Mr, L Ricketts, Inspector-General 
of Forests, Mysore has furnished the following memorandum on 
the subject of the churns jn use m that State Perhaps the most 
interesting part of Mr Rlckette memorandum may be said to be hw 
description of the Malnad chum, which may be described as a joint 
or cfcutigo: of bamboo with a piston fitting within, which agitates the 
tmlk vertically, on the principle of the churn roost generally used m 
.Europe, and not bj the rotatory movement of the so-called Aryan 
churn. In a country that abounds with bamboo, the joints of which 
lend themselves so readd) to this contrivance, it is significant that 
chums similar to those of Malnad are not more frequentlj met with 
The Coorg churn is also extremely curious and is probabl) an earlier 
pattern than that m the Malnad The motion is vertical, not rotatory 

Description efthurnt 

t No vessels of any particular material or shape are used for churns 
in the Mysore State The vessels commonly employed are earthen pots 
measuring from two to twenty seers or from two imperial quarts or baff a 
gallon to five gallons In some carts of the Main . i or hilly tracts where 
thick hollow bamboos are available, churns are nude of such In more 
civilized parts of Malnad churns made of tin similar to the chums of 
bamboo {ckungat are used The churn is called Jlfosaru madxkay in 
Kanarese 

UeicHptlan o/ diurn-Moy 

2 The churn-staff is of different kinds It is Called Afoliu Kola or 
Kadogalu m the Kanarese language of this Province The commonest 
one is a bamboo st ck the thick end of which is fastened into a hole m 
the centre of a whirl which is general!) made from the heart naod 
of white babul (Acacia leucopMtca) The whirl made of this wood is said 
to produce more butter than ihat of any other wood The s zes of whirls 
vary, and are in proportion to the quantity of curds in which they are to 
be worked To work in pots containing five gallons of curds, churn staffs 

jto which two or three whirls are attached are empJo)rd * 

ITcne large chum tlciffs ore worked 

3 Largechurn staffs are worked m the following manner —The churn- 
staff is attached to a pillar or post by t»o strings the whirl st the bottom 
of the staff being put into curds m a pot placed against the pillar or 
post by two strings and turned rapidly round and round by a stnng 
worked with both the hands as shown m the a ecompanving drawings 
The large churn is used only by those who Own a large number of cows, or 
by those who make large quantities of butter for manufacturing gft{ which 
is an article of commerce throughout India it being extensively used by the 
Natives with meals or for frying different kinds of eatables, curry s, etc. 
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How hand churn it offs arc worked. 

4 The hand-churn staff is used in the house of almost every Native to 
make butter or butter-milk from curds under one gallon, and it is worked 
onlj with the bare hands in small pots containing curds 

Malnad chum attd churn staff, 

5 In parts of Ufalnad, the churn staff used is not a whirl, but a 
kind of piston which is worked up and down in the curds in a hollow 
bamboo reed or a tin vessel made like it The following drawing shows 
the bamboo and piston churn, an interesting feature of which consists of 
the small branch left near the mouth as a handle *— 



Mysore Churn— 

(a) Branch left as handle 

( b) Bamboo, portions of four joints j joint K being left to give 

strength. 

(e) Piston 
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rrorrtt of m«A Ing butter 

6. Duller is not made from pore milk But milk is veil boiled, and 
when it Is lukewarm, n small quantity of butler-milk is put into it to 
form It into curds from which butter Is separated by the operation of the 
churn-staffs abo\c de*cnbed 


CTiiif-n Cn *>•<* <n (/■(• flat* <• bettered to be that of Aryan population 

7. It is believed that ihe chum and the churn-staff in use in the 
Mysore State are those of the Aryan population It is not known here 
what kind of chum is used by the Malayan population The Sanscrit 
name of the churn is ifanthaha, of the churn-staff, Mantha-dartdaha, and 
of the churn-string, jfanthanaha 

The chum and churn-st3f! are referred to in many Sanscrit works 
The following Sanscrit stanza is worthy of being quoted — 

tjtq; i 

toifrTttTTfqwtTTTfftroTtf n 

(Oh Lord, Good morning to Thee 1 The great noise produced by 
thousands of herdswomen churning curds earlv in the morning in their 
chums is so formidable as to break the churns themselves and cleate the 
air m all directions.) 

~Tr - ' r ‘ l ** — • — "* Tg reports — (1) The chum in use 
« ■ ■ the milk being worked in it with a 

■ e > ■ a cocoanut -shell (2) 1 his chum is 

cular term for churn is Andi (4) 

■ ' s is unknown (5) The custom of 

bringing milk from a distance to be churned does not prevail in Coorg 
Eacn cow -holder has his own chum No other form of churn is known in 
this district. 


XI.— MADRAS —The following report on the subject of the chums 
that are in use in South India has been famished by Mr. R. C. K. Sabba 
RoW, Sub- \ssistant Director of Agriculture — 

I The old Indian churn is used throughout India The chum re 
ferred to in the 10th Skandha of Maha Bh3gavatam as employed by 
Krishna’s mother is the same as that used by the cowherds now 

3 A churn is called in Tamil Slattu, in Telegu Kauvarn, and in 
Canarese Kadtgolu The Indian churn is of two kinds One kind 
consists of anj earthenware pot into which is placed a piece of solid 
bamboo about 4 or 5 feet long, «=plit at one end into 4 strips each about a 
foot long The strips are bent outwards and held apart from each other 
by small cross pieces of bamboo inserted between the ends The lower 
part ©f the bamboo thus forms a beater 4 inches square The * beater ’ is 
bound all rourd with strips of palmyra stalk which are smooth and glossy 
outside This kind of chum is called in Tamil Ai lat Mattu, m Telugu 
Ptdda Kauvarn, and in Canarese Dodda Kadtgolu In the other kind of 
c v — »'*« - t - r tx. 1 t to 2 feet long 

s , ' with serrated 

e * 1 * ‘lu, in Telegu 

' ■ „ measures, the 

A tlat Malta is used As the cost of the churn is hardly six pence, every , 
cow-herd possesses one Nobody takes his milk to a distant place to be 
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Hote hand chum staff'll at 

4 The hand churn staff is used in the h 
make butter or butter-milk from curds und 
only n ith the bare hands in small pots c 

Slalnad churn at 

5 In parts of Malnai, the ch 
kina of piston which is worked 
bamboo reed or a tin vessel mad 
the bamboo and piston churn, 

the small branch left near the r 



Mysore Churn — 

(а) Branch left as handle 

(б) Bamboo, portions of four joints i joint 

strength. 

(e) Piston 
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‘ ■ " ? - be 

. \ ' foot 

above the other. Sometimes, two bows 
(sketch on the margin) made of palmyra 
stalk (with the hollow side turned 
outward) and a piece of rope string 
between its ends are fixed to a pillar of the house, instead of the loops of 
rope. The shaft is passed through the loops or the bows. The * beater ' 
of the churn is immersed in the milk. On the shaft of the chum, between 
the two loops of rope or the bows, a rope is wound, and one end of the 
rope is taken in each hand. By pulling one end of the rope and then the 
other alternately the ‘beater* is spun. Care is taken that the ‘beater* 
does not come in violent contact with the bottom or the sides of the pot con- 
taining the milk. As palmyra stalk is very smooth, there is less friction 
when its bows are used instead of the loops of rope. After the milk has 
been churned for about half an hour, a little hot water is added and the 
churning is resumed for about half an hour more. The particles of butter 
will then have risen to the surface. For the purpose of collecting the 
butter the milk is then beaten with the hand. If a cow-herd wishes to 
sell his milk as curds, he skims off the cream and churns it separately. 
If he wishes to sell his milk as buttermilk, the whole of the milk is churned. 
As a rule, butter is made from buffaloes’ milk, to be converted into ght 
and only to a small extent from cows’ milk. A cow-bufialo yields, on 
the average, 6 ounces of butter per Madras measure of milk (joo cubic 
Inches). A cow yields only about 3 to 3! ounces per measure. 

If the quantity of milk to be churned be more than 1 Madras measure 
and less than 5 measures, a Kai Mattu of a large size (with a shaft 3 feet 
long) is used in the same way as the NtlaiMattu above described. If the 
quantity be a measure or less, a small Kai Mattu with a shaft only 
about afoot or i£ feet long is used. The disc being immersed in the milk, 

\ ■ ■ ■■ » 




tmcK mass 01 uuueuiiiiK.. 



• “ - f ‘he Department of Land 
tde in several districts 
her than that described 
e among the Burmans 


mg purposes. 


Calcutta j 

July 30th, 1895- 


D. 14 a. 





All communications regarding The ACfncUETURik Ledger should 
be addressed to the Editor, Dr. George Watt, Reporter on Economic 
Products to the Government of India, Calcutta. 

1 he objects of this publication (as already stated) are to gradually 
develop and perfect our hnowledgeof Indian Agricultural and Economic 
questions. Contributions or corrections and additions will therefore be 
most welcome. 

In order to preserve a necessary relation to the various Departments 
of Government, contributions will be classified and numbered under certain 
senes. Thus, for example, papers on Vetennary subjects will be registered 
under the Vetennary Senes Those of more direct Agncultural or Indus- 
trial interest mil be grouped according as the products dealt with belong 
to the Vegetable or Animal Kingdom, in a hie manner, contnbutions on 
Mineral and Metallic subjects will be registered under the Mineral Series. 


Thu sheet the titfe-pay- a*y bs renored when tb* wbject-suSsr » End iq its proper pUctf, 
according to the letter and lumber shown at the bottom of each page. 




AGRICULTURAL LEDGER 

1895— No. 24. 


OXEN. 

IDlCTIOXAlll’ or ZC0XO3UC lT.OliUCTS, Fol. I'., O.GSl-'Ji I.] 


THE CATTLE OF MYSORE: 

A'olf bj A, KRISTHABAI.CAB. 6 A , ar.ii VetehmABY CAPTAIN 
h T Pease, FZ.6. 


Other VAV12US that may he consulted : » 

Agricultural Ledger Nos. ipof 1893; 14 of 1894 ; 7 ; io;X 2 ; 19 and 22 
of 1895, 




CALCUTTA : 

OFFICE OF THE SUPEBINTENDENT, COVEBHMENT PKINTIKG, IKDIA. 
1896. 



The objects of THE AGRICULTURAL LEDGER are — 

(1) To provide information connected with agriculture or with economic produt 
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Introductory. 

M J£ 0fefa sf „ roeA f tomaitr . m ,Ij period, a just fent»n Sot Vet 
Penor breed of cattle. The generall) lurid and salubrious 4, muted the 
>'«»»«6aae«op.s«p M te>re on nb.ch cplt.tation had «« 
cell inroad favored cattle breeding, and attracted Guta 
"“** tribes from the north »ho brought »«li ' a 

ttdt rrhcli being established for generations m »« £“ "J 
n ’V titfi the indigenous cattle hate mrpnrted JTL. 

* ,h * talers of the Proi ince took an active interest in the mM . 

’'■V great herd, of breeding cattle and «■»»»«" "^MhJdLbtt j 
ntding a good example to the people genrrallt “ > ,| rir ’ 

tttrailj. ,pfln en eed cattle breeding *"'“>> , 'Ll ,£L-.-ttoso( the l 

“ring grounds la, as, no doubt, the ullage cattle (fOUVet f 

*< *ery often The people could scarce! , (ail >o F«n Vi* 

'ceding to be learnt from tbe Amrut Mahal *** 1 aVH1 n pin, 
®"Ehl to recognise the impcttmce o! select on Culled Cattle 

“tJe-breeding flourish'd in tie tract and ft"" 1 '”™ ^ c ( the 

m *Utvle ihcjife and *;out of H*nct>1turr Tl J) P eT ° «ted b> 

frcirft w*| draught « ork The »ub<tance ol * r» ' ^ ^ ^ «utr T 
e number he ow ns and of the pkwjfh* ' c T®*** . The ‘ < 

m the domestic incidents of * < r* 4 .ih t cirt*! f*» 

fD * «itf> * f c * acres oflind to the t»nJcA nwm ' j„ 4 w s r** 1 

’ AfT,a t? e cefemor \1 Tt e present * ccr * . *orte’*'V eg l» »*' 
the Hoihmanicol oWijuie*. So *** 41 c.rymei! t‘ it » *» 
*** ft x e and comfort t ( mm, and * 0 ^ aYT ^ ^ <\t*-r »' 
w ’‘C’tlJ'T jf sn p T|fr llve , , mr*, snJ cs-cn 1 ^* t- >Ar*-' •'C 

“^f^eop 0 fc’isMi J »tm«ratr thr-n jst'jert* 1 ^ ' * Q 
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described 


is pursued nearly all over the Province, except in the Malnad on the 
western parts of Mysore, which is covered with dense forests created by 
heavy and continuous rain fatal to cattle. Every raijat almost is a cattle- 
breeder, and every village a cattle mart besides the great annual fairs 
These cattle fairs are an interesting feature, and the fact that they 
flourish all o\er the country is a proof that they satisfy a real want 
Numbers of them are held at different times in different parts of the 
Province, and they constitute the centres from which the whole country 
is supplied with agricultural and draught cattle Even the districts of the 
neighbouring British provinces depend in a measure on them for their 
cattle supply The fairs are generally the ostensible accompaniment of 
some great religious festival They follow each other in convenient 
succession, so that cattle not sold m one may be taken to another 
The great cattle fair at TirtnanamaJai in the South Arcot District in 
the Madras Presidency is supplied mostly with Mysore cattle, or kindred 
breeds from the neighbouring taluks of the Salem District, which, 
it is understood, find their way even into Ceylon A list of the most im 
porfant fairs, with dates and the description of breeds sold, mil be found 
on page 5c A brief account of one of the largest of them held in this 
Province may not be uninteresting The scene of this annual fair is near 
the “Ghat,* through which the Bangalore-Hindupur Railway debouches 
from the Dodbalapur tableland into the comparatively plain country 
beyond The locality seems to have been selected on account of the large 
picketing ground it affords, of the supply of firewood which the scrub 
jungle offers, and the good water supply furnished by a nvulet that 
skirts the spot For some miles around it there are very few inhabi- 
ted villages, and this circumstance ensures plenty of room for the 
cattle to roam about. The fair is looked forward to with eagerness 
not only by those who have to buy and sell cattle but also by pilgrims and 
sightseers by whom it is crowded ,( DallaU ,> or brokers in effecting 
transactions are an important institution here For days together, strings 
of cattle and carts laden with provision for man and beast may be seen 
wending their way by almost impracticable cart tracks which, winding 
round hillocks and through valleys, lead up to this, for the time, great 
centre of activity. The spot, desolate all the year round except at this 
season, presents an animated scene An area of about two square miles 
is crammed with cattle, carts and men On rough computation, it is est: 
mated that 10000 carts and 30,000 bullocks are collected at the fair One 
remarkable circumstance is the entire absence of cows Bulls of various 
breeds, ages, and colors, castrated and entire are gathered there Calves 
under one year are collected in a well known corner The predominant 
breed offered for sale is the Betiadana, or &!ahadesv&ra hetta breed. 
There are exhibited bullocks, suited for various purposes, for the plough, 
for heavy carts and light draught, and a few of these are priced as 
high as R700 the pair There are large-sized bulls fattened up and 
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t-n e*ce*lcnt con '5 lion, % ith {meting be! * round their necks and caparisoned j YTSpopc. 
trrth tlethxof various and p tturevjue colors anddeign*, on which are tor* 
wrought cunous ard farmtic f gurc*. During the Tint da) s of the gather A Mriop* 
ing the prices tu'e h gh, and few tr\nVtctiOM arc cflcctrti except m the Cetcrtbei 1 * 
cvp* cf cattle destined for butcher** meat In former times raiy its were 
*opcrttrtioo*‘y averse to selling cattle for slaughter, but Ideas have, in tin* 
re'pect, undergone a change, and hundreds of agents may be seen success- 
(u !> bargain ng for the inferior sort cf cattle intended for the slaughter 
house During this period of apparent inactivity, many a s defong glance 
it cart at the dev red purchase, and brokers are buuly engaged fn testing 
th# pulse of demand and the number of cattle offered foe sale. Towards 
the latter half of the neck during which the fair fasts, transaction* assume 
a brisV turn ard thousands of cattle and man) thousands of rupee* charge 
hands. The immense gathering then begin* gradually to disperse. 

BREEOtVC 

T«0 dmtiptions of cattle exist side b> s tie in Mysore, taeh serving its on Breed* or 
o*n part cube purpose The f r»t nnd by far the most numerous of yfyJore 1 

the** is known a* "are tillage cattle, these of small site 

compact frame and various color*. Every villnge in the Province teems 
with them Thev const tule the bulk of the agricultural stock, and are 
the mam source of dairy produce The second is termed " Chddadanof 
(big cattle) and consists of the less numerous, bnt more efficient and 
valuable kind* of more uniform tiro and color t they are more often 
employed in cons ej ng the lralEeef the country than m agriculture, and 
arc largely *old in cattle markets The term • D^ddodana embraces the 
A*rut Jfakat, UalUktr, CSitlaldroef, i/aWer* tan brtta, and their kindred 
breeds Cattle of this description ore owned only by well to-do raiyats 
and breeders Uesides the profess onal breeder, every raiyat who has a 
little capital adds to His agricultural occupation that ol rearing a few head 
of cattle. There is a conv enient division of labor m th s matter There 
are parties who keep herds of cows and bulls for breeding purposes, 
mostly in the vicinity of grax ng hills and lowland forests Calves of 
one or two years are bought from them by rmats, who rear them with 
much ore for t»o or three years, and send them for sale at the cattle fairs 
The whole breeding operations of the country are earned on by means 
of three desenptions of bulls t — 

(o) choice bulls of the ° Vfddadana ' breeds, kept in ullages and 
home fed, allowed to graze on village crops or kept with the 
herds In the jungle pastures, these may be styled special 
superior breeding bulls i 

(6) calves of *' iy^MaAina * bought when young and reared in 
Villages destined for agriculture or sale after castration, but 
employed as sires meanwhile, these may be styled casual 
good breed ng bulls ; they arc moderately good, though 
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inferior io the first named for breeding, and, being permitted 
to cover before castration, make fe$s efficient agricultural and 
draught cattle; 

(c) the numerous small-sized and more or Jess df-shaped young 
males of “ Nadudana," herdirg with the village cattle and 
breeding them down } oner and lower, these may be styled 
“ Nadu ** bulls. 

' Naftufana” Or vdlage cattfe are left entirely to themselves 
without any control and without any of those artificial restrictions by 
which alone a breed can be saved from deterioration when living; under the 
artificial conditions in which they are placed by domestication. Seldom is 
any selection of breeding cows and bulls made with reference to their fitness 
for producing a vigorous and healthy progeny The slaughter of cows 
is rare, and any cow, however deformed or diminutive, is allow- 
ed to breed Inferior and defective bulls are generally uncastrated. 
The common practice of driving all the village cattle in one herd to 
graze leads to indiscriminate breeding .Most village cows are from these 
various causes so small and of such little value that the owners do not think 
it worth their w bile to get superior bulls to serve them These bulls are not 
plentiful an<3, when available, have to be paid for service, which payment 
the owner of a puny cow naturally grudges. Jn many instances, before 
the owner makes up his mind, the village bull forestalls him Such are 
some of the difficulties which he tn the way of getting village cows served 
I by good bulls But the absence of such bulls is the prime cause of the 
j deterioration of the breed from generation to generation Tbe recent order of 
Government for suppljing Amrut Mahal bulls to taluks at the cost of local 
funds, isa move in the right direction The difference m the condition of 
“ Nadudana ’* in localities where inferior local bulls have been replaced 
by superior ones, is very striking In some parts of the Bangalore 
and Kolar Districts, it is a common practice for two or more villages to 
join and subscribe for the purchase of a superior bull, usually one of the 
MahaJes-wara tetta breed is chosen The bull is carefully selected and pur 
chased when joung It is the common property of the villagers, and being 
allowed to graze on the crops m private fields, V.«°ps w excellent 
condition Such bulls accompany the herd during the day, but being accus- 
tomed to graze on the crops, seldom pay heed to the poor village common 
In the hot Season such bulls are fed on straw by any one of the 
common owners It is not unusual for some well to Ao rnen, fvow\ 
motives of chanty, it being considered a meritorious act to purchase 
similar breeding bulls at their own cost and let them free These buns 
are also allowed free grazing by the 'villagers, they pay frequent 
visits to the neighbouring villages and attend to cows in season, keeping 
of! inferior ” bulls. In the Trench Rocks Sub Division of 

the Mysore District and in the adfOimng parts ol theTurnVw Disttitt 
special bulls of the Haiuiar breed are kept home-fed for breeding, o 
fee of from halt to two rupees being charged for each cow served, higher 
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fees being demanded for Karadahalh Cu/mavu bulls In the Arsikere, breeding . 
Tarikcre, Kadur, and Channagin Taluks, bulls of the Amrut Mahal 
blood are often met with, while in the southern and eastern parts of .. 
Chitaldroog, bulls of the Chtlaldwg breed are found largely distributed 
in the villages In other parts of the Province no special bulls are 
maintained, the breeding being mostly carried on by means of casual 
bulls of the Mahadestoara betta or Other " Doddadana ” vanetj. 

Great care and attention are bestowed on the selection of animals for DodtfaAana 
breeding the “ Doddadana" The conditions under which they are reared breeds 
afford facilities for the regulation of breeding Cows of this breed 
are sometimes kept in villages, home fed and under shelter, in which case 
superior bulls or at least casual good breeding bulls are invariably 
secured to serve them Herds of them are also kept in “ roppa* 
or open kraals fenced with thorn, generally at some distance from villages, 
but sometimes near them , they always graze separate from village cattle 
and, as care is taken to exclude inferior village bulls, thev are not liable to 
be bulled by them Each herd has its own special bull, sometimes- 
selected in the same herd, but more often to prevent in and in- 
breeding from some other herd As the bull grows old and deficient in 
vigour, a young one is selected and kept in the herd to take its place 
There are thus, in the majority of the herds, two bulls, one old and the 
other young The young one in many cases acts only the part of a 
teaser. No sooner does it perceive that a cow is in heat than it approach 
esand keeps constantly attending on her The cow fora time moves 
about in order to get free from the young bull, which, however, 
being very active, persists in following her until at last the cow 
seeks the protection of the older bull which the young one dare not 
approach and which then serves the cow This habit is also observ- 
able in the Amrut Mahal herds, where two bulls aie kept generally for a 
fixed number of cows. In some herds of ihe ** Doddadana, ” a limited 
number of cows of the village breed is sometimes allowed to 
mix. Inferior cows are also occasionally introduced on payment, and 
kept in the herd for the purpose of sharing the advantage of being T)<*idaea a 
-served by a good bull On the banks of the river Cauvery in the orW K c ** l l e - 
Kankanhalli Taluk, some owners of the Mohadeswara betta herds, 
having lost considerable numbers of their stock during the prolonged 
drought of 1891-92, and wishing to replenish their loss, purchased a 
number of cheap village cows and mixed them with the remnants 
of the old stock, having their own pure-bred bull This is a cheap 
way of forming new herds, but it takes ten to twenty years to raise the 
standard of the progeny to the larger size and value of the pure-bred 
specimens. It is said that the proeeny second in descent generally 
attains all the qualities of the pure breed, or even if traces of maternal 
defects should linger in it. an animal third in descent, to a certainty, 

.ittains that standard of sue shape color and efficien-y A transforma- 
tion, therefore, from the village to •* Betta*' or any other breed, if it Is 
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inferior fo the first named for breeding, and, being permitted 
to cover before castration, make less efficient agricultural and 
draught cattle; 

(c) the numerous small-sized and more or less ill shaped joung 


males of “ Nadudana," herding with the village cattle and 
breeding them down lower and lower, these may be stj led 
“ Nadu ” bulls. 

* Uidans ” or village cattle are left entirely to themselves 
without any control and without any of those artificial restrictions by 
which alone a breed can be saved from deterioration when living under the 
artificial conditions m which they are placed by domestication. Seldom is 
any selection of breeding cows and bulls made with reference to their fitness 
for producing a vigorous and healthy progeny The slaughter of cows 
is rare, and any cow, however deformed or diminutive, is allow- 
ed to breed Inferior and defective b tills are generally uncastrated. 
The common practice of driving all the village cattle in one herd to 
graze leads to indiscriminate breeding Most village cows are from these 
various causes so small and of such little value that the owners do not think 
it worth their while to get superior bulls to serve them. These bulls are not 
plentiful and, when available, have to be paid for service, which payment 
the owner of a puny cow naturally grudges. In many instances before 
the owner makes up hi« mind, the village bull forestalls him Such are 
some of the difficulties which he in the way of getting village cows served 
by good bulls But the absence of such bulls is the prime cause of the 
deterioration of the breed from generation to generation The recent order of 
Government for supplying Amrut Mahal bulls to taluks at the cost of focal 
funds, is a move in the right direction The difference in the condition Of 
“ Nadudana ” m localities where inferior local bulls have been replaced 
by superior ones, is very striking In some parts of the Bangalore 
and Kolar Districts, it is a common practice for two or more villages to 
join and subscribe for the purchase of a superior buff, usually one of the 
Mahadeswara betta breed is chosen The bull is carefully selected and pur 
chased when joung It is the common property of the villagers, and being 
allowed to graze on the crops in private fields keeps in excellent 
condition Such bulls accompany the herd during the day, but being accus- 
tomed to graze on the crops, seldom pay heed to the poor village common 
In the hot season such bulls are fed on straw by anj one of the 
common owners It is not unusual for some well to do men, from 
motives of charity, it being considered a meritorious act, to purchase 
similar breeding bulls at their own cost and let them free These bulls 
are also allowed free grazing by the villagers. 1 hey pay frequent 
visits to the neighbouring villages and attend to cows in season, keeping 
off inferior " Nadudana '* bulls. In the French Rocks Sub Division of 
the Mysore District and in the adjoining pans of the Turn kur District 
special buffs of the ffol/tlar breed are kept home-fed for breeding, o 
fee of from hilt to two rupees being charged for each cow served, higher 
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fees being demanded for Karadakall i Cu/mavu bulls In the Arsikere, BREEDING. 
Tankere, Kadur, and Channagin Taluks, bulls of the A,, rut ilahal 
blood are often met vv ith , while in the southern and eastern parts of .. 
Chitaldroog, bulls of the Chitaldroog breed are found largely distributed 
in the ullages In other parts of the Province no special bulls are 
maintained, the breeding being mostly carried on by means of casual 
bulls of the Mahadesvara betta or Other ** Doddadana ” variety . 

Great care and attention are bestowed on the selection of animals for Doltadana 
breeding the ** Doddadana ” The conditions under which they are reared breeds 
afford facilities for the regulation of breeding Cows of th s breed 
are sometimes kept m villages, home fed and under shelter, in which case 
superior bulls or at least casual good breeding bulls are invariably 
secured to serve them Herds of them are also kept in “ rotftn," 
or open kraals fenced with thorn, generally at some distance from villages, 
but sometimes near them , they atways graze separate from village cattle 
and, as care is taken to exclude infenor village bulls, they are not Inble to 
be bulled by them Each herd has its own special bull, sometimes- 
selected in the same herd, but more often to prevent in and in 
breeding from some other herd As the bull grows old and deficient in 
vigour, a young one is selected and kept in the herd to take its place 
There are thus, in the majority of the herds, two bulls, one old and the 
other young The young one in many cases acts only the part of a 
teaser No sooner does it perceive that a cow is in heat than it approach 
esand keeps constantly attending on her The cow fora time moves 
about in order to get free from the young bull which, however, 
being very active, persists in following her until at last the cow 
seeks the protection of the older bull which the young one dare not 
approach and which then serves the cow This habit is also observ- 
able lnthe^mrK* Mahal herds where two bulls ate kept generally for a 
fixed number of cows In some herds of ihe "Doddadana, " a limited 
number of cows of the village breed is sometimes allowed to 
mix Inferior cows are also occasionally introduced on payment, and 
kept in the herd for the purpose of sharing the advantage of being Dod<ta£a a 
•served by a good bull On the banks of the river Cauvery m the 
Kankanhalli Taluk, some owners of the Mahadtiwara betta herds, 
having lost considerable numbers of their stock during the prolonged 
drought of 1891-92, and wishing to replenish their loss, purchased a 
number of Cheap village cows ami mixed them with the remnants 
of the old stock, having their own pure-bred bull This is a cheap 
way of forming new herds, but it takes ten to twenty years to raise the 
standard of the progeny to the larger size and value of the pure-bred 
specimens It is said that the proreny second in descent generally 
attains all the qualities of the pure breed, or even if traces of maternal 
defects should 1 nger in it an 3mma1 third in descent, to a certainty, 
ttains that standard of size shape color and efficiency A transforma- 
tion, therefore, from the village to "Betta" or any other breed, if it Is 
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wished, may in this manner be completed for all practical purposes The 
following hypothetical genealogical table illustrates what is here 
asserted — 


Breeding as 
practised to 
improve 
stock 


“Nadu ” cow + pure Mahadesvara Bella bull 

I 

Cow first in descent + pure Mahadeswara Bella bull 

I 

Cow second in descent (sa d + pure Mahadcsraara Bella boll 
to pj'sess all the qi al ties | 
of the father’s breed) | 

Cow or bull apparently the same 
as the other pure bred animals 
of ilahadeswara Bella 


In selecting animals for breeding, breeders do not seem to aim at 
developing in the offspring any particular aptitude or special fitness for 
draught, for carrying pack load, for slaughter, or for dairy produce The 
only aim is to produce size, strength, and shape, good limbs and 
attractive color, which are specially prized in the markets where draught 
bullocks are in demand The following are considered good points 
m a breeding bull, and are more or less looked for by all careful 
breeders — 


(1) length 

(2) good height, 48 to 50 inches , 

(3) long an d tapering head with a narrow' and prominent forehead| 

(4) small, but prominent and bright eyes , 

(5) small and erect ears , 

(6) thin, fairly long, and gracefully set horns, the difference between 

their thickness at the base and at the end being small s 

(7) strong and fairly long neck with a small well shaped hump , 

(8) thin and short dewlap , 

{9) broad and full chest , 

(10) well formed and strong shoulders and hind quarters, 

(11) strong and well rounded ribs, 

(12) level back and broad loins , 

(13) narrow flanks, 

C14) a level croup, an abruptly falling croup be ng condemned, 

(15) thm short whip -like tail reaching down to or very little below the 

point of the hock joint , 

(16) a well projecting anus so that the ejected dung may fall clear 

off the body, it should not be situated in a niche like hollow 
as in cows and old animals, 

{17) a si eath having little or no pendulous growth, 

(t8) legs of med um length and well proportioned, hating strong and 
fairly th ck bones, and moving together in perfect rhythm and 
not turned sidewajs or brushing against each other , 
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(19) short fetlocks and hard small hoofs with equal halves with BREEDING, 
a very narrow cleft between ; a long shank is Considered a 
weakness , 

(20} black skin, horns, muzzle, and hoofs , 

(21) thin skin covered with short and soft hair, blue and iron-grey colore 
are preferred , 

(32) a compact body, free from all unnecessary pendulous growths , 

(23) the animal should be sound in every way, symmetrical, of good 
temper and pure breed, and free from hereditary disease. 

The above points have reference both to strength and beauty It is of 
course difficult to find all of them present in any specimen To the selection 
of the cow, no special care or attention is bestowed, but the bull, consider* 
mg the number of animals it 15 likely to influence, is most carefully selected. 

The main points looked for in cows are good size and length, shapely 
head and horns, broad hips and loins and good whole color. 

Castration and segregation are the two means by which inferior bulls Castration 
are debarred from breeding The cows of the “ Doddadana*’ cattle 
are valuable, being capable of producing high priced animals. Con 
lamination of them by inferior blood even though of the same herd, 
is carefully prevented Herds are therefore not only kept away 
from village bulls, but are also annually weeded of all their own 
young males before these develop any breeding propensity The bull 
calves, for w hich there is always a keen demand, including sometimes even 
calves four months old, are sold to purchasers who take them away and 
rear them Such as are not so sold are either castrated early and kept in 
the herds, or more often taken home and trained for work In some 
villages where good bulls are available all the malformed and small ones 
are either castrated or separated from the general herd of cows, in n hich 
latter case they are kept with the working bullocks and like them home* 
fed. The latter method has the advantage that careful attention is paid 
to the hand feeding of calves Segregation is more often resorted to than Segregation, 
is castration, for, as almost all mate stock, whatever their shape and 
Sire, are ultimately destined for agriculture, their castration can by this 
means be delay ed till they have six teeth In some very rare instances 
bulls have a gunny bag sack tied up so as to enclose the sheath and render 
covering impossible 

The importance of preventing immature animals from breeding and of 
delaying breeding till the animals attain mature years are known and *iwMytjrr«- 
appreciated, but they find no practical application in the rearing of tallage "bwiUnff" 
cattle Even as regards the DodJadana’ they are not invariably observed 
in thecase of cows in herds, though when valuable cows are kept in houses 
the owners prevent them from breeding 1 11 they are of adult age, nolwilh* 
standing their coming in season meanwhile. In the Amnt Sfakol Depart- 
ment care ts taken to separate and leave behind nil yourg heifers when 
the herds are driven to tracts where the conditions of soil and fodder would 
induce their coming prematurely into season. In the case of male animals 
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wished, may in this manner be completed for all practical purposes. The 
following hypothetical genealogical table illustrates what is here 


asserted 


Breeding: as 
practised to 
Improve 
stock. 


'‘Nadu ” cow + pure Mahadeswara helta bull. 

! 

Cow first in descent + pure Makadeswara Bella bull. 

Cow second in descent (said + pure Makadeswara Bella bull, 
to pj*=sess all the qualities | 

Of the father’s breed). j 

Coiv or bull, apparently the same 
as thft other pure-bred animals 
of Makadeswara bella. 


In selecting animals foe breeding, breeders do not seem to aim at 
developing in the offspring any particular aptitude or spedial fitness for 
draught, for carrying pack-load, for slaughter, or for dairy produce. The 
only aim is to produce size, strength, and shape, good limbs and 
attractive color, which are specially prized in the markets where draught 
bullocks are in demand.. The following are considered good points 
in a breeding bull, and are more or less looked for by all careful 
breeders 


Good points 
In a bull. 


(1) length ; 

(2) good height, 48 to 50 inches ; 

(3) long and tapering head with a narrow and prominent forehead 1 

(4) small, but prominent and bright, eyes ; 

(5) small and erect ears ; 

( 6 ) thin, fairly long, and gracefully set boms, the difference between 

their thickness at the base and at the end being small ; 

(7) strong and fairly long neck witha small well-shaped hump; 

(.?>} thin and short dewlap ; 

(p) broad and full chest ; 

(10) well-formed and strong shoulders and hind quarters; 

(11) strong and well rounded ribs ; 

(12) lex el back and broad loins; 

(13) narrow flanks; 

{14) a level croup, an abruptly falling croup being condemned; 

(15) thin short whipdike tail reaching down to or very little below the 

point of the hock joint ; 

(16) a well projecting anus, so that the ejected dung may fall clear 

off the body ; it should not be situated in a niche-hke hollow 
as in cows and old animats; 

(t7) a sheath having little or no pendulous growth ; 

(18) legs of medium length and well proportioned, ha\ing strorg and 
fairly thick bones, and moving together in perfect rhythm and • 
not turned sideways or brushing against each other; 
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(19) short fetlocks and hard small hoofs with equal halves with 

a \ery narrow cleft between, a long shank is Considered a 
weakness , 

(20) black skin, horns, mimic, and hoofs, 

(21) thin skin covered with short 3nd soft hair, blue and iron grey colors 

are preferred, 

(32) a compact body, free from all unnecessary pendulous growths , 

{23) the animal should be sound in every «aj, symmetrical, of good 
temper and pure breed, and free from hereditary disease. 

The abov e points hate reference both to strength and beauty It is of 
course difficult to find all of them present m any specimen To the selection 
of the cow, no special care or attention is bestowed, but the bull consider* 
inglhe number of animals it is likely to influence, is most carefully selected. 
The mam points looked for in cow s are good size and length, shapely 
head and horns, broad hips and loins and good whole color 

Castration and segregation are the two means by which inferior bulls 
are debarred from breeding The cows of the “ Doddadana" cattle 
are valuable, being capable of producing high priced animals. Con- 
tamination of them by inferior blood, even though of the same herd, 
is carefully prevented Herds are therefore not only kept away 
from \illage bulls, but are also annually weeded of all their own 
young males, before these develop any breeding propensity The bull 
calves, for which there is always a keen demand, including sometimes even 
calves four months old, are sold to purchasers who take, them away and 
rear them Such as are not so sold are either castrated early and kept in 
the herds, or more often taken home and trained for work In some 
villages where good bulls are available all the malformed and small ones 
are either castrated or separated from the general herd of cows, in which 
latter case they are kept with the working bullocks and like them home- 
fed The latter method has the advantage that careful attention is paid 
to the hand feeding of calves Segregation is more often resorted to than 
is castration, for, as almost all male stock, whatever their shape and 
size, are ultimately destined for agriculture, their castration can by this | 
means be delated till they have six teeth In some very rare instances 
bulls have a gunny bag sack tied up so as to enclose the sheath and render | 
covering impossible 

The importance of preventing immature animals from breeding and of j 
delaying breeding till the animals attair 
appreciated, but they find no practical app 
cattle Even as regards the “ Doddadana' 

in the case of cows in herds, though when valuable cows are kept m houses | 
the owners prevent them from breeding till they are of adult age, not with- 1 
standing their coming in season meanwhile In the Amrut Itahal Depart- 
ment care is taken to separate and leave behind all young heifers when 
the herds are driven to tracts where the conditions of soil and fodder would 
induce their coming prematurely into season. In the case of male animals 
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It must however be stated that other authorities are directly opposed to 
Professor Wallace’s opinion on this point, and that in Harriana, where the 
best cattle in Northern India are bred, the operation is earned out early by 

the people 

The period of the year considered most suitable for castration is the 
season of plenty, from October to February, when the weather is bracing 
and cool and when there is an abundance of fodder and water available 
The time for operation is generally in the cool of the morning 

There are three difierent methods by whiv-h castration is effected, istly, 
by crushing the testicle, or the spermatic cord, or both , 2ndly, by causing 
a wound at a point between the two lobes of the scrotal sack and allowing 
maggots to form and eat up the glands and then healing the wound j 
3rdly and lastly, by cutting open me sack and removing the testicles 
Except under the second method the animals are invariably thrown on 
some soft ground in the same manner as when 

A being shod When adopting the first method 
the most prevalent practice is to pull the scro- 
tum well out, to push one of the testicles up and 
secure the other between two short and stout 
sticks which, tied at one end and free at the 
other, as shown in the margin, can be closed or 
drawn together. When the testicle is thus 
held firmly, as if in a vice, its apex is turned 
up by gently turning the sticks, and it is press- 
ed by the hand \ lg^rously down against the sticks, till all the hard tissue 
is broken up and reduced to a pulpy mass The second testicle is then 
similarly treated To ensure the success of the operation particular care 
is taken to apply the pressure on the apex and vertically downwards In 
fact success may be said to be dependent in great measure on skilful 
manipulation The operation should not be performed when the animal 
is low in condition In this operation great care should be taken that no 
pressure is accidentally put upon the rudimentary teats and their immediate 
vicinity Any inattention to this'precaution results, it is said, in instantane 
ous death, or in tetanus setting m, eventually endi g m death even if Me 
should be prolonged for a day or two Anotherdevueoccasionaffj adopted 
IS to tie a string tightly round the scrotal sac. ]ust above the glands 
and to strike them with a hammer or a stout stick, so as to crush them 
There is another mode by which the spermatic cordis miimrd and 
crushed, n« ,b> placing the cord (at a safe distance from the rudiment- 
ary teats) on a thin iron rod and giving it one or more Men blows with 
a small hammer I his method, though it leaves tl undisturbed, 

ensures their witlrnng nwa> In the eours- of a In some 

localities the opecatlm of cruahirg the spermati d to m 

addition to crush ng l» e testicles to ensure thorougl ^ 

There is again another manner In which Ca*tratioi effect 

O* 551-91* 


Ledger, 


>7 


Mysore {A. Kfislnamangarand ll.T. Pease) OXEN. 

ed, A siring Is tied tightly round the cord just above the testicles and CASTRATION, 
is polled forcibly with a strong jerk, crushing and disorganising the cord 
and, partially, also the testicles. 

The second of the two methods above enumerated, namely, that of 
destroying the glands by maggots, happily limited in extent. The 
maggots fall of? about the eighth day and a second set is allowed to form. 

Wien at the end of ten or twelve days the testicles are completely de- 
stroyed. the maggots are got nd of by the application of the milk of the 
banyan tree and turmeric powder to the wound. Other stuffs, such as 
kerosineoil, or slaked lime and green tobacco leaves ground together, 
are also used to remove the maggots. 

The third of the three systems already referred to is in vogue in the 
Amrut NaAdJ Department and among those breeders who follow its exam- 
ple in improved methods of breeding. 3n that Department the slit is made 
with a knife ; common breeders, however, sometimes use a piece of quart* 
with a sharp edge for making the opening. When the testicles are thus 
got at, a ligature of fine thread is applied to the arteries to prevent bleed- 
ing, and they are removed Some dry cow-dung powder is placed in the 
sac and the wound is either stitched or tied up It heals in about twenty 
days, cow dung powder being said to be a very good antiseptic. Tar or 
'•neem" oil «s sometimes applied externally to prevent maggots from 
forming. In some of rare instances one of the testicles is absent not having 
descended into the scrotal sac It has therefore to be brought down by 
expert manipulation before the operation can be completed 

The night previous to castration the animal is given about 4 Ounces 
of gingelly oil or oil of Gtnroba abyssytnca with two or three eggs j and 
after the close of the operation on the following morning, a drink of 
two or three hornfuls of buttermilk mixed with onions and a small quan- 
tity of turmeric pounded together is administered In some localities two 
hornfuls of a mixture of cow's milk, and asafeetida is given imme- 
diately after castration, and is followed for a week or so by a drench made 
from the juiceof the leaves of heart-seed mixed with buttermilk and given 
ever) morning. Various means are at the same time employed for reduc- 
ing the inflammation of the scrotum vncluding the swimming of the animal 
every morning for a week from the second or ihird day after castration. 

Cold water is dashed on the part*, the animal is bathed in cold water , 
and other applications are not unusual, such as cow-dung or the juice of 
the leaves of “ Kackt" or of Datura (thorn apple) The animal has high 
fever for & day or two after castration and does not teed till « subsides 
It takes from twenty days to a month to recover from the operation. 

Various kinds of nourishing and fattening food are given for a more or 
less lengthened period afterwards. Wh-o the castrated animal is not 
valuable or w hen the ow ner has a number to attend to, it is generally 
given nothing, but Some straw and green fodder. 
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The Cattle of 


MANAGEMENT OF CATTLE. 

Cattle bred in great numbers, both u Doddadanas ” and u Nadudanas % * 
are more or less neglected as regards protection from the weather They 
are grazed during the day and are driven for the night into open enclo- 
sures exposed in bad weather to rain, wind, and dew. The droppings are 
seldom removed from the erclosure except near cultivated lands where 
they are of value as manure Young calves are sheltered in sheds pro- 
vided for the men tending the herds. Thrs treatment has, to a certain 
extent, the effect of hardening the stock and im proving the breed as it kills 
off the weaker animals In the dry mon ths their lot is more comfort- 
able The accumulated droppings dry up and afford a sort of soft powder 
bedding. Careful breeders select dry hard ground for "roppa* * and 
change them from time to time Home-bred cattle and those kept for 
draught are kept in sheds or m the houses of the owners It is not unusual 
to find a rayiat and his family sleeping in the same apartment with his 
oxen In the open “ roppas *’ cattle often fight and horn each other badly 
Feeding troughs made of stone slabs or planks are often provided m 
houses for economising the fodder Well to-do and intelligent raiynts 
have their sheds flagged with stone slabs inclining towards a tub or pot for 
catching the urine In some parts the dung is collected, dried and spread 
under the cattle for bedding, and absorbing the unne becomes valuable 
manure The conditions of the tract known as the Manad are peculiar 
and are very unfavorable to cattle These tracts get a rainfall varying 
from 60 to 160 inches a year. The consequent excessive moisture is pre- 
judicial to the health of the cattle, while the wet or rice cultivation there 
unduly taxes their vitality One usage to which cattle are subjected isof 
all other conditions most unfavourable to their wellbeing pan*' 

cultivation which constitutes the ch ef wealth of the Malnad requires 
heavy manuring Leaf manure has, by experience, been founti to be 
indispensable Raiyatsuithe Malnad spread a layer of green leases in the 
cattle shed and tether their cattle thereon, so as to recede the droppings 
Tromday to day additional layersof lea\cs are spread , this goes on for a 
week orso till the whole mass of leaies soaked in and mixed with cattle 
urine and manure is removed and deposited in the manure pit This 
goes on through the greater portion of the year With work in cxcesslie 
net and rain during the day, and this treatment in their resting place 
at night, the cattle sustain such wear and tear and mortal ty, that one of 
the most costly and frequently recurring items of the Malnad miyats 
expenses is the purchase ol bullocks Added to this is the \cry coarse and 
innutntious pasturage of these dense forest regions where the grass seems 
to be depmed of its usual nourishing quality by the cxccssnc rainfall 
The cattle of the A which will be referred to further on, are 
an apparent exception to this rule, for they tlirnc in the Mnlnad , it lm, 
however, to be observed that the bulk of their Cattle consists of buffaloes 
which delight in moisture and can subsist on coarse grasi 
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It may not be uninteresting to give here a brief account of " hatha 
GoxUrs, ** a nomadic jnbe owning herds of cattle, who have in recent years 
immigrated into the Malnad parts of Mysore The) speak Kama rise 
and are hardly able to converse fn Mahratta They encamp in jungles 
seldom visiting villages cr towns, except for the purpose of procuring 
provisions or selling their dairy produce The) shift from jungle to 
jungle- The) are primitive mtheir habits andhve in low huts or other tem 
porary structures. Their moans of living is derived from their cattle, chiefly 
huff aloca Their principal dairy produce is butter, which commands a 
read) sale- They have introduced a peculiar breed of cows and buffaloes 
from Goa and the fConkan country They take great care of their cattle 
which are healthy and give plenty of milk, unlike the generality of the 
Malnad cattle. Owing to their extreme simplicity, and to the fact of their 
possessing some money, the) are occasionally robbed by professional thieves 
and dacotts and spoiled by pett) officials, but they are protected b) the 
Forest Department , lor, though they do some damage, yet they abide by 
rules and doubtless m time their herds will increase to the great benefit of 
a considerable tract of country where other cattle do not thme at all 

Cattle are seldom provided with “ jhoolt ' except valuable cart bul- 
locks which are provided with coverings of gunnj bags, or coarse 
home-made " kutnb! es”or doths Where mosquitoes abound, it is usual 
to smoke cattle sheds at night as a means of keeping them of! 

When green fodder is plentiful cattle sometimes suffer from an 
abnormal papdfarj growth on their tongue, which prevents them from 
feeding and drinking as usual Various remedies are employed to 
remove this growth One of the commonest means is to rob the 
tongue briskly with a mixture of common salt and turmenc powder. 
A thick band of straw enclosing a quantity of common salt is sometimes 
placed in the mouth of the animal and the ends of it taken up and 
tied behind the horns. The salt melting with the saliva causes the 
animal to n ork the tongue and the friction thus induced bnngs on relief 
or cure. Another method is to spread a thm layer of powdered common 
salt on the rough surface of a flat stone and to induce the animal to 
hek it Cattle that hare an opportunity and are in the habit of licking 
earth salt are not liable to such abnormal growth on the tongue and even 
it they do get it, are quickl) cured Salt is not usually given m the hot 
season, as it is supposed to reduce condition It is given only to 
working bullocks and valuable animals kept «n the villages When 
pasture is plentiful it is usual m some parts of Mysore to give the working 
bullocks and valuable bulls a drench of warm ragieant* mixed with 
about i of a seer of melted fat either of the pig or goat, or when that 
cannot be procured, of ghi On the da) they are given this drench 
they are allowed only a small draught of water, and that late m the 
day The animals thus treated are rested fora period of not less than 
a week This treatment is adopted to improve the condition of the 
cattle. A mixture of tamannd toggery and onions beaten and mixed j 
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MENT MANAGEMENT OF CATTLE 

Cattle bred in great numbers, both “Daddadanas ” and ‘'Nadudanas ** 
are more or less neglected as regards protection from the weather They 
are grazed during the day and are driven for the night into open enclo- 
sures exposed in bad weather to rain, wind, and dew The droppings are 
seldom removed from the enclosure except near cultivated lands where 
they are of value as manure Young calves are sheltered in sheds pro 
vided for the men tending the herds. This treatment has, to a certain 
extent, the effect of hardening the stock and im proving the breed as it kills 
off the weaker animals In the dry mon ths their lot is more comfort 
able The accumulated droppings dry up and afford a sort of soft powder 
bedding Careful breeders select dry hard ground for ‘ roppas * and 
change them from time to time Home-bred cattle and those kept for 
draught are kept in sheds or in the houses of the owners It is not unusual 
to find a rajiat and his family sleeping in the same apartment with his 
oxen In the open ‘ roppas * cattle often fight and horn each other badly 
Feeding troughs made of stone slabs or planks are often provided in 
houses for economising the fodder Well to-do and intelligent ratyats 
have their sheds flagged with stone slabs inclining towards a tub or pot for 
catching the urine In some parts the dung is collected, dried and spread 
under the cattle for bedding, and absorbing the urine becomes valuable 
manure The conditions of the tract known as the Manad are peculiar 
and are very unfavorable to cattle These tracts get a rainfall varying 
from 60 to t6o inches a jear The consequent excessive moisture is pre- 
judicial to the health of the cattle, while the wet or rice cultivation there 
unduly taxes their vitality One usage to which cattle are subjected isol 
all other conditions most unfavourable to their well being u Supan u 
Cultivation, which constitutes the chief wealth of the Malnad requires 
beavj manuring Leaf manure has, by experience, been fourd to be 
indispensable Raij atsm the Malnad spread a lajer of green leaves in the 
cattle cattle shed and tether their cattle thereon, so as to receive the droppings 
Tram day to day additional lajersof leaves are spread, this goes on for a 
week or so till the whole mass of leaves soaked in and mixed with cattle 
urine and manure is removed and deposited in the manure pt This 
goes on through the greater portion of the jear With work m excessive 
wet and rain during the daj, and this treatment m their resting place 
at night, the cattle sustain such wear and tear and mortal tj, that one of 
the most costly and frequently recurring items of the Malnad raiyats 
expenses is the purchase of bullocks Added to tins is the v cry coarse and 
innutntious pasturage of these dense forest regions where the grass seems 
to be deprived of its usual nourishing quality by the excessive rainfall 
The cattle of the AntAa Ccvltes witch will be referred to further on, are 
on apparent exception to thts rule, for they thrive in the Malnad , it has 
however, to be observed that the bulk of tl eir cattle conssts of buffaloes 
which del ght m moisture and can subsist on coarse gras* 
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It may not be uninteresting to give here a brief account of " KatKa 
G<mUts , ’* a nomadic tribe owning herds of cattle, who have in recent years 
immigrated into the Malnad parts of Mysore They speak Kanarbse 
and are hardly able to converse In Mahratta They encamp in jungles 
seldom visiting villages or towns, except for the purpose of procuring 
provisions or selling their dairy produce They shift from jungle to 
jungle They are primitive in their habits and live in low huts or other tern 
porary structures. Their means of living isdenved from their cattle, chiefly 
buffaloes Their principal dairy produce is butter, which commands a 
ready sale They have introduced a peculiar breed of cows and buffaloes 
from Goa and the Konkan country They take great care of their cattle 
which are healthy and give plenty of milk, unlike the generality of the 
Malnad cattle Owing to their extreme simplicity, and to the fact of their 
possessing some money, they are occasionally robbed by professional thieves 
and dacoits and spoiled by petty officials, but they are protected by the 
Forest Department , for, though they do Some damage, yet they abide by 
rules and doubtless in time their herds will increase to the great benefit of 
a considerable tract of country where other cattle do not thrive at all 
Cattle are seldom provided with “jhools ” except valuable cart bul- 
locks which are provided with coverings of gunny bags, or coarse 
home-made " kumblies ’ or cloths Where mosqu toes abound, it is usual 
to smoke cattle sheds at night as a means of keeping them off 

When green fodder is plentiful cattle sometimes suffer from an 
abnormal papillary growth on their tongue, which prevents them from 
feeding and drinking as usual Various remedies are employed to 
remove this growth One of the commonest means is to rub the 
tongue briskly with a mixture of common salt and turmeric powder, 
A thick band of straw enclosing a quantity of common salt is sometimes 
placed in the mouth of the animal and the ends of it taken up and 
tied behind the horns The salt melting with the saliva causes the 
animal to work the tongue, and the friction thus induced brings on relief 
or cure. Another method is to spread a thin layer of powdered common 
salt on the rough surface of a flat stone and to induce the animal to 
lick it. Cattle that hate an opportunity and are in the habit o( licking 
earth salt are not liable to such abnormal growth on the tongue and even 
if they do get it, are quickly cured Salt is not usually given in the hot 
season, as it is supposed to reduce condition It is given only to 
working bullocks and valuable animals kept in the villages When 
pasture is plentiful it is usual in some parts of Mysore to give the working 
bullocks and valuable bulls a drench of warm ra^t cortji mixed with 
about b of a seer of melted fat either of the pig or goat, or when that 
cannot be procured, of ghi On the day they are given this drench 
they are allowed only a small draught of water, and that late in the 
day The animals thus treated are rested fora period of not less than 
a week This treatment is adopted to improve the condition of the 
cattle A mixture of tamarind, taggtiy and onions beaten and mixed 
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together, is given to relieve and invigorate animals after protracted and 
hard work, especially on dusty roads Cattle are provided with nose* 
strings The string is usually put on when the animal is a year and a 
half or two tears old It is passed through a hole made in the septum 
Of the nose Careful raiyats and cartmen rub down their working cattle 
every evening with a bag of cocoanut coir net used as a glove, or with a 
section of a mature dry fruit of Lufta acutangula Herds brought up in 
a semi wild state are not washed. Domesticated animals are occa 
sionally washed Attentive milkmen always wash their coas. Cattle 
ploughing in slushy paddy-fie’ds are washed either partially or wholly 
upon being unyoked Cattle are used for draught of various kinds 
In connection with agriculture, besides ploughing and the like, they are 
also employed in treading on the thrashing floors either for tamping 
the ground or for thrashing the corn They are also used as pack 
animals for carrying merchandise in places where roads are bad or 
absent The usual hours of work in agricultural operations are from 
<5toi!-30A si.and again from 3 to 6 p m , m dry cultivation, and only 
from 6 to : 1-30 am in wetlands If the weather be very hot work is 
commenced earlier and the midday rest is more prolonged In parts of 
Mysore cattle are worked from 9AM to 4 p m, without the intervening 
rest In most parts of the Province Monday is observed as a holiday 
for cattle, and they are not yoked for any work within the limits of the 
village, and when any urgent work is to be done on this day people some* 
times make use of buffaloes Bullocks are not worked before the fourth 
year It takesayear to train them, during which period they do but light 
work After the 5th year, they turn out full work till about the 12th 
year, when decline generally sets in From about the 17th year they cease 
to be capable of any work and gradually sink, dying about the 20th 
year Within a limit of five years their longevity vanes according to 
the vitality of the breed and the nature of the work on which they are 
employed Cart bullocks generally die earl er than other agricultural 
stock Amrut Mahal bulls live and work longer than other breeds in 
Mysore Cows arc only worked by the poorest classes who cannot afford 
to buy bullocks When cattle have to work in a standing crop or when 
treading corn they are muzzled with coir-bags or split bamboo wicker 
baskets shaped to fit Calves inclined to hek and swallow earth are also 
provided with muzrles Village cattle which are in the habit of straying 
have a short stick suspended from their necks which getting entangled 
between the forelegs hampers their movements They are sometimes 
-d*, hamshackled The horns of cattle arc at times pared and shaped to 
improve their appearance, the tips are sometimes capped with ornamental 
brass or bell metal ferules At large fa.rs pure wl itc bulls have their 
front and bind quarters pa nted blue 1 he horns are Invariably painted 
blue and scarlet >n tie -Sankrantf or harvest festival, when cattle, are 
vi nl ed and decorated in various ways and driven across a line of blaring 
fre 
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The age of cattle, as usual el«ewhere is ascertained from the condition 
of the front teeth and their periodical changes Another indication of 
age, though less precise, is the appearance and growth of the horns in the 
earlier jears and the number of hollow rings formed on them as the 
animal grows older 

The calf has, at birth, its two front teeth In about a month all the 
eight teeth are up In the majority of cases where teething is regular, 
the first formed pair exhibits signs of wearing at one and a half to two 
jears and, falling at about two and a half j-ears, is replaced at three In 
a faUing pair, one is said to fall off usually a few dajs or weeks before the 
other. The second pair of the original teeth, one on each side of the 
front pair, is similarly replaced from three and a half to four jears, the 
third pair from four and a half to five, and the last pair, to complete 
eight teeth, is up in level with the others when the animal is six years old, 
having replaced the last temporary pair at five and a half This is the 
usual and what is considered to be the regular course of cutting teeth, 
the inter\als slightly varjing in different cases. Cattle teeth show no sign 
of wearing till after about ten jears, when the wearing begins lobe ap- 
preciable in the first formed set of teeth, gradually extending to the others 
All the eight teeth fully wear out at about thirteen or fourteen jears, and 
at sixteen or so the animal becomes incapable of grazing in the pastures, 
as proper prehension of food by the worn-out teeth becomes difficult. The 
conclusion as to age from the state of teeth is further invariably verified 
by the size and appearance of the animal Between its birth and the fall 
of its first pair of teeth, the size of the animal and the length of the tuft of 
hair at the end of the tail are the chief guides, while from full mouth to | 
the wearing of teeth its appearance and vigour, the gloss of its skin and j 
hairs and its general activity are the only data for estimating the age 
When the animal is very old, its pendulous belly, long horns, rough and 
rather dry muzzle and sparsely growing hairs approximately indicate its 
age 

As exceptions to the general rule, cases may be mentioned in which 
the first pair of permanent teeth appears well up as early as two jears or 
at \anous points of time between two and three. Instances are also 
known where the interval between the appearance of thefirstsetof teeth and 
of the second set is much longer than a year, and where the second and 
third sets instead of following the first in regular succession fall off together 
and are simultaneously replaced, the Iastset, however, taking the usual 
time In some cases the several sets of teeth get replaced at short intervals 
from three to six months, so that the animal becomes full mouthed at four 
and a half or five jears There are again some cases in which the first set 
of permanent teeth begin to showr sjmptomsof weartngbefore the last set 
is replaced Such are some of the irregularities in dentition Teeth formed 
in regular course of dentition are stronger and last longer than those cut 
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irregularly Teeth of cattle grazing m stony soils naturally wear out 
earlier Irregularity m teething must of course upset calculations of age 
founded upon regular dentition, the only data for estimating age in those 
cases being the other conditions already referred to. 

One ring is formed on the horns when the animal has two permanent 
teeth, and every subsequent year so that th^ age of the animal may be 
roughly determined by inspecting the horns This is, however, a very un« 
reliable method as the rings are often pared off 

SELETCION OF CATTLE FOR DIFFERENT PURPOSES. 

It may be useful to gi\e here a brief account of the points which 
are generally understood by raiyats and breeders to indicate special 
fitness of cattle for the various services required of them Cattle are to 
be judged by their capacity or fitness ( i ) for heavy draught, (2) for fast 
trotting or walking with a moderate weight to pull, {3) for carrying heavy 
loads as pack bullocks (4) for enduring fatigue and heat and exposure 
to the weather, (5) for milking, (6) for butter producing, (7) for slaughter, 
IS) for breeding, and (9) for breaking in unruly and untrained animals 
The characteristics of animals adapted for slow but heavy draught 
are- 

fa) Height, length and a big frame 

(1 b ) Thick, short and strong neck 

(c) Broad chest and loins with a level back 

(rf) Well rounded barrel having strong, broad and deeply bent 
ribs 

(c) Short legs, good bone and well formed but massive shoulders and 
hind quarters 

Cattle ol the Mtthadtmaro betta breed and those castrated after 
cutting six teeth are generally considered best fitted for heavy slow 
draught 

In animals intended for fast trotting the mechan cal requirements arc 
different and to some extent the very reverse of those fitted for heavy 
draught — 

(a) t\ mcAmm sued hut \et> compactly knit frame 

(t) A long and comparatively thm neck and well balanced head 

(c) More or less level back and broad loins 

(d) A round but Compact barrel 

fa) Long ami thick U 1 small fetlocks 
(/) Small hump, de 1 th 

fa) Thm and tight 
{h) Narrow flanks 

general an those 

b and n 
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be very «pccdy atiumfc. Arrorg other features of fast trotting bullocks 
mvy be mentioned «hort, thin tail, small cir*. thin, long horns, thin, soft 
ha r, ml cjtx, long face, and mu'Clcs like whipcord 

The points of pack animals intended for earning heavy loads 
ere— 

(0) nony, com pact frame. 

(6) Strong chert and loin', equally nnd well developed. If these 
arc weak, the animal struggles tn &«ccnts nnd descents 

(r) A lead and wide back with strong vertebrx and well arched 
tabs 

pf) Short, straghl nnd rtout legs with abort pasterns and well deve- 
lopcd ahoatders and thighs 

If the an mils arc short, it»» all the befer for loading Cattle designed 
for this purpose should not be allowed to breed prior to castration which 
should becflcctcd at the beginning of the sixth 5 ear Most cattle suitable 
for this kind of work arc found among the** Aarfnrfana", As these 
animals haxa: lo Inverse all kinds o( soils and uncacn ground, they 
should be particular!) strong in points (6), (r) and (O and should have 
besides, strong, hard hoofs, of which the two halves should be 
eiual 

The points ol animals intended (or work involving much fatigue 
and exposure are the same as those of last trotting bullocks The 
smaller and more compact the animals the more capable arc the) of 
standing fatigue A hardy course of treatment in breeding such 
os the Anrtit Mahal and other semi wild herds undergo, prepares 
them for any extraordinary call upon their powers of endurance 
White-skinned cattle ore del cate They get a stanng coat in the 
cold weather, are cos ly tired and perspire under work, and cannot 
stand heat or the inclemencies of the weather. Black skinned animals on 
the contrary , ate hardy and can res st the effects of exposure Cattle of the 
//a Hilar breed and many bulls ol the “ Nadudana • especially those of 
Liitaadoholh, Pavagada Shdigeu, Detladafur and >lrtikupj>e, are known 
to be hardy, spirited, and capable ol enduring much fatigue 

The points of a good milking cow are not well understood by the 
generality ol breeders, dairy farming being in a backward state From 
observations made, the following peculiarities appear to characterise good 

m lkers — , 

(а) The neck is long and thin and carries a comparatively small head 

(б) The girth at the chest is much less than that at the loins , the ; 

greater this difference the greater the milking capacity, but the 
fall should be gradual 

(e) The udder is large and has big teats 

(d) The calibre ol the milk veins is large with extensive ramifications 
forming knots in their course If these are continued backwards 
over and beyond the udder into the milk-mirror, it is still 
better 
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(e) The skin is thin, loose and soft, having fine downy hairs, and some, 
times greasy to the touch 

It is asserted by some that the thighs should be thin and stand hr 
apart There is a difference of opinion on this point Good milkers often 
have uglj shaped and small horns, but this does not appear to be the rule 
Cows with a deep, pendulous belly and having small and shrunken 
udders are bad milkers. Size of the udder is not, however, an un- 
failing test of ft good milker Indeed the peculiarities generally accepted 
as indicating good or bad milkers are not an infallible criterion, and the 
most critical eye often failsin correctly estimating the capacity of the cow 
Cows are known to yield more milk when they drop their second, third, 
and fourth calves, declining gradually from that time in their yield of milk 
with every successive call, unlike buffaloes in which milk mcrea*es with 
every successive calf The yield is comparatively poor at the first calvmg- 
Cattle kept in “ roppas'* m a semi wild state are generally had milkers. 
Mysore cows are on the whole bad milkers, the average yield being from 
half to one seer each morning and evening Of the several breeds found 
in the Prov nee cows of the ifahadeswara betta breed are the best milkers 
though judged by the standard of the “ Goiat * or flellore cows the 
ouantity is poor and the quality inferior except when special foods are 
given An average cow of this breed with good food, yields t| seers each 
time or 3 seers a day, allowing as much for the calf. Cows of other 
breeds )ield richer milk, though the quantity is less The Amrut Mahal 
and the kindred HalltHar breed of Karadahalh are bad milkers Of 
dairy produce, ghl js the only valuable article Mdk is in little demand, 
except in towns In villages milk is not used as food, and is rarely sold. 
Butter-milk or curds, from which butter has been extracted, mixed with 
ragi ball or nee, is a dish of the people. Milk and curds have value in 
the neighbourhood of towns Numbers of people, women mostly, from the 
surrounding villages may be seen pouring into large towns of a morning 
to sell their milk, butter, curds, and gM. Systematic dairy farming on 
any large scale is as yet unknown 

Cows differ much in their yield of butter. Good butter-producing cows 
have generally compact udders and small teats The teats arc glossy and 
hard and difficult to milk This may be due either to the orifice at the tip 
of the teats being small or to the milk being thick, being impregnated 
with fattj and solid matter. Milk containing much butyracious matter 
w heavier, sweeter and less frothy Generali} cOw5 whose udder and the 
milk mirror are greasy to the touch, produce more butter fora given 
quantity of milk HalUkar and Milage cattle are general!} good 
butter producers 

Animals are not, as a rule, bred purely for slaughter purposes, as tie 

demand for them is confined to towns inhabited by Europeans and Ml- 

hamadnns Cattle discarded from other *cr» ices are generally the on)y 
ones so’d to butchers. 
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I f red, t«»j and «tnrg unirrM*, «low bj nature, and docile in AMRDT 
'h r that t*. art tmp’ovcd lor breaking in Mini wild and untamed animals. CAULK 
Cattle cf ya^»Jtiva*e Wta breed arc particular!) Tucd for ibis work. 

AMRUT MAHAL BREED. 

Anting the li»teds found in M)xrre the first place is undoubted!) 
taken b) the Anrut Mahal. The following bistor) of the breeds is 
summarised from Co'crel Hay's report and other records. The diflcrcnt 
breeds mrpottng the present A*r»t Jfahal cattle one their origin to the 
cattle of thetnbeef 6e/.«*and thcr sub-tntcof llahiart who, with their 
si pmnr cattle, are believed to have migrated in ancient limes in several 
»uecT»»ive wises from the North and settled in diflcrcnt parts now com- 
priced in the Chitaldroeg ind Tumkur Districts. 

The •* Kar+kutti* ntablishment of the Viji)inigir VicerO) (some time 
l»etwecn IS72 and I Goo) at Senngipatim consisted of HalUiar cowsimport- 
ed from Vijavanagvr. This may be said to have been the nucleus of the 
y&kal cattle The Scnngapaiam cattle pissed into the hands of 
Wadajam of M v sore, some of whom, notab!) Chimiraj \Vadi)3r (1617— 

1636), Kartinvi Narisinj \Vadi)ir (1633—1653), and the celebrated 
Chikka Deviraj \Vadi)irf 1671— 1704) made their own additions tothem 
from time to time, assigning *• Lira/* " in diflcrcnt parts of the Kingdom 
Jt «n in Oukhi Demraj Wadvyar's time tbit the cattle establishment 
tbtamed recognition os one of the departments of the Administration. It 
was called “ l>mnt rAmWi M or establishment of cows both as a breeding 
siud and to furnish milk and butler for the Palace. He introduced 
for the first time the s)stem of branding them with his initial The 
accumulated herds of the Rajas of M)Sore passed on to H)der Ah 
when he usurped the throne. In extending his conquest and m reducing 
therumcrous rulers who had held s«aj over more or less extensive tracts 
in M)5orc, he acquired also the herds of superior cattle belonging to them. 

Among these ma) be mentioned the Pallegars of Chitaldroog, Tankere 
and the Raja of Nagar. H)dcr seems to have made extensive use of the 
cattle which he had appropriated in the movements of his army equipage, 
and is popularly credited with having kept at least 60,000 bullocks in 
diflcrcnt parts of the Province, though they were not organised as care- 
fully and in as minute details as was afterwards done by Tippu, on a 
s)stem which has inessential points been adhered to ever since Upon 
succeeding to the throne of his father, Tippu added to these herds those of 
the Pallegar of Hagalvadl. Chikka Devaraj Wadayar's suggestive name 
of “ Betme thavadt " was changed in his time into a more pompous one 
of Amrul Maho\ from Amruta=z Nectar. Tippu took great interest and 
issued a “ Hukumnama,” or regulations for the Department, the greater 
part of which continued to be observed after the taking of Senngapatam, 
and the same system was afterwards followed by the British officers. The 
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Dairy Department seems to have been on a targe scale and amildars 
were expected to tram the young steers which were allowed to graze in the 
raiyats* fields and were classified when required as gun bullocks, pack 
bullocks, and plough bullocks, etc There was an annual muster of the 
herds, and Tippu frequently attended it in person and distributed rewards 
Such was the composition of the Amrnt Mahal cattle inaugurated by 
Chikka Devaraj Wadayar, reconstituted by Hjder Ah and thoroughly 
organised by Tippu Sultan 

The attention Of the British was first called to the excellence of the 
breed when »t enabled Hyder All to march 100 miles in two dajs and 
a half to the relief of Cbellumbriim, and after every defeat, to draw ojf his 
guns in the face of Ins enemies , and when Tippu Sultan was enabled to 
cross the Peninsula in one month for the recovery of Bednore and to 
march 63 miles m two days before General Meadows ft also enabled 
the Duke of Wellington to execute those marches of unexampled rapidity 
which are the admiration of military men, and the Duke brought it promi- 
nently to the notice of the then Commander in Chief Lieutenant General 
Stuart. Other memorable military events might also be cited to the 
credit of these cattle It is said that during the Peninsular War the 
Duke often regretted that he had not the services of the cattle of 
this breed On the fall of Senngapatam the whole of the cattle be- 
came the property oi the British Government, the management of the 
herds being allowed to remain with the Maharaja of Mysore, on the 
condition of his supplying a certain number of bullocks It was probably 
imagined that the same attention would be given to the establishment 
as had been extended to it by the former Government , but Tippu Sultan 
had depended on it for the efficiency of his army, and the new Goiern- 
ment could be actuated by no such motu e. The consequence was that 
the establishment was left to the servants who had charge of it, and by 
them neglected and abused j the British Government were disappointed 
m their expected supplies, and the cattle were allowed to degenerate to 
such a degree that after a period of thirteen years it became necessary to 
resume charge of it in order to preserve the breed lcom extinction 
In tgt 3 the Amrnt Mahal cattle, together with the pasture lands were 
handed over to Captain Harvey of the Madras Commissariat The herds 
then rapidly improved and doubled in number m the course of but 
ten yea n In 1840 the Maharaja’s herds and grazings were amalgamated 
with those of the British Government and the whole placed under the 
officers of the Mjsore Commission In i860 from motives of economy, 

Str Charles Tra eh an ordered the establishment to be broken up and 
the herds to be sold, this appears to have been a fata! error alike 
in pohev and economy, and the results were detrimental to the publ c ser- 
vice The price of cattle soon became prohib tne (Br each), and it 

was mth the cordial approval and ass stance of the late Maharaja re 
establ shed m 1E66 b> the purchase of such cowaand bulls of tlecld 
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breed as were procurable »n the Mysore Country, very few were obtained 
owing to the Pasha of Lgjpt having secured most of the best blood, 
fortunately, however, the late Maharaja was a targe purchaser when the 
otd establishment was broken up, and the Madras Government was able 
to obtain sufficient slock to fairly start again in 1870, the complement be- 
ing 4,000 cows and loo bulls 

In tSSj the British Government handed over this valuable property to 
the Government of His Highness the Maharaja for Ra, 25,000 It is 
now cntirel) under its control, and every efTort is made by careful elimina- 
tion of doubtful stock to restore the old breed Stud books have been 
opened, and the cattle are mustered annual!) b) name and brand Births 
and deaths are registered and reported m monthly return*, and frauds on 
the part of Subordinates have been to a great extent prevented The 
Madras Government receive from the establishment 200 bullocks annually 

The cattle of this breed original!) comprised three distinct varieties 
(i)Hallikar, (2) Hagalvadi, and (3) Chitaldroog Prior to the abolition 
ol the Department m i860, tlie several herds seized by H)der and Tippu 
seem to have been maintained for the most part unmixed as separate 
“ Strait , " the distinguishing peculiarity of each breed being thus kept 
unadulterated In i860, when the Department hao to be organised afresh 
by re purchasing the stock, it was found impracticable to get back in their 
original purity all the cattle sold six years before At this juncture the 
men to whom the work of fetching the cows was entrusted on promise of 
appointing them " Srrwfgara, " freely mixed the three main varieties of 
the old Amrut Mahal, besides introducing a large number of inferior cows 
of every other breed including their own bred cattle known as Swanfa 
got* ” a very great number of Mahadtsvara betta cows are also said 
to have been passed off for the reconstitution of the Department During 
recent reductions ana reconstitution of “ Serwh * since 1877 many her s 
have been broken up and distributed among others, new herds have been 
formed out of the excess stock of the old ones, and exchanges of stoc 
are often being made between different “ Sen oft,” all tending to promo e 
mixture The present Amrut Mahal cannot therefore * sai 0 
pure as it was prior to i860, although careful selection and uniformity o 
treatment in recent years seem to have erased a go i 

difference which must have necessarily existed at t ®. . j 
bond the herds .n 186& The d.taert breeds, «*««•'. ‘ a “ 

Ch.tMrmg, vary bet sl,ghtl>, there geeeta! character be,na ‘ 

The IfnMilnr 1, considered to be the best The distmgu, stung features 
may be gathered from the following descript on 

■•The head » veil shaped, toes and taper, as > hc 

genera lly black, the teWUie “* •> «*£ "aj “al.detab.y f,»» *«t "«•■< 


AMRUT 

MAHAL 

CAT1LE, 


Originally 

Included 

three 

varieties 


1 shap« and diBer 
x ney are troauy large, »t well bicV 00 tfc., 
sponging close together, they diverge mcl mog backwards ea 


middle The hoi, is arc omqoe in tU ponlll bones I 

breeds. They are usually !ar S e, set »e« hieh^lhe^^ est^ ^ ^ [„ 
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HALUKAR 

CATTLE 


Allied Breed. 

Gosu or Sloan ta Gosu Cattle -G«* , s a mixed breed of cattle hern, 

acrossor.p'.aby between select rows tf-JM*.. and pore^Zf, 

Mahal bulls The herds form the property of the "S'rwlga,, •• 0 f thc 
Amrul Mahal Department trho are allotted the pnvilege of keeping them 
cattle with Government herds Having been long associated with th e 
Arnrut Mahal breed. Gosh cattle are little different from, or inferior to, 
them 


HALUKAR BREED. 


Whsremet 

with 


Care 

Pencil cd In 
breeding 


The history of this breed has already been given under the head of 
the Arnrut Mahal cattle, of which the Nallikar breed is the most im- 
portant and valuable member It need only be added here that while 
the name of Gollas has disappeared among cattle, that of Halhkars, their 
sub-tribe, has survived in the cattle which they introduced into Mysore 

Hottilar cattle aie found, besides the Government Amrut Mahal herds 
in the Tumkur, Hassan, and Mysore Districts, the chief centres being 
parts Of the Nagamangala, Kunigal and Gubbi Taluks. The area over 
which the breed prevails is not by any means extensive, and it is thinly 
scattered even within those limits. The reason is obvious There are 
no extensive pastures m the habitat of these cattle, and the tracts being 
populous they are mostly home fed and are not maintained in great num- 
bers except by a few breeders in the Nagamangala, Gubbi, and Kunigal 
Taluks They are bred in small numbers by the agricultural classes m 
many villages. 

The features of this breed have been fully described under the Amrut 
Mahal cattle and need not be Vepeated. 1 hey are strongly character- 
istic ai d make the Contrast between this breed and the blahadaswara bclta 
cattle patent and striking Such slight differences as exist between it and 
the allied ChMaldroog breed will be stated further on. 

Special attention is given to the matter of selection in breeding Cows 
are never allowed to be served by inferior bulls, though no restriction is 
enforced as to the age of cows ht for breeding. Heifers at 2 J years are 
allowed to breed if they happen to be in season Special breeding bulls 
of this breed are maintained by private owners to be hired out for service 
The cows are rarely milked, and even when they are, very little milk is 
drawn and only tn the mornings, the calves being allowed to go with the 
mothers Calves arc weaned when they arc three or four months old if 
there is a demand for them Cows are driven out to graze dutmg (he 
day and arc housed and fed at night except in tho«c few instances in which 
they nre kept in " n>/>/’ni ’’ Late castration is the rule, though some- 
times bulls arc castrated early. The following measurements arc given 
for reference • — 
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Allied Breed 

CtTO arSwanta Gasu Cattle ~C„su , s a mixe<3 breed o( b 

ArTT.°T na | i D i-H'dudana. ond p Ure LJ, 

“ bulls The herds form the property of the SerW/an •• of the 
' 1 " m ' l/ojnf Department tvho are allotted the pm, lege of keeping their 
cattle tvith Government herds Having been long associated tilth the 
A "’ r “‘ Hakal br eed, Casa cattle are little different from, or inferior to, 
them 


HALLIKAR BREED. 


Wharo mot 
With 


Caro 

tiracil »cd In 
breeding 


( 
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The history of this breed has already been given under the head of 
| the Amrut Mahal cattle, of which the Halhkar breed is the most im- 
| portant and valuable member It need only be added here that while 
the name of Golias has disappeared among cattle, that of R a Wka, St their 
sub-tribe, has survived in the cattle which they introduced into Mysore 

Halltiar cattle are found, besides the Government Amrut Mahal herds 
in the Tumkur, Hassan, and Mysore Districts, the chief centres being 
parts of the Nagamangala, Kuntgal, and Gubbi Taluks The area over 
which the breed prevails is not by any means extensive, and it is thinly 
scattered even within those limits. The reason is obvious There are 
no extensive pastures in the habitat of these cattle, and the tracts being 
populous they are mostly home fed and are not maintained in great num- 
bers except by a few breeders in the Nagamangala, Gubbi, ana Kunigal 
Taluks They are bred in small numbers by the agricultural classes $a 
many Villages 

The features of this breed have been fully described under the Amrut 
Mahal cattle and need not be Vepeatcd they are strongly character- 
istic at d make the contrast between this breed and the Mahadawara delta 
cattle patent and striking Such slight differences as exist between it and 
the allied Chitaldroog breed will be stated further on 

Special attention is given lo the matter of selection in breeding Cows 
are never allowed to be served by inferior bulls, though no restriction is 
enforced as to the age of cows fit for breeding Heifers at aj years ire 
allowed to breed if they happen to be in season Special breeding bulls 
of this breed are maintained by pmaio owners u- be hired out for service 
The cows are rarely milked, and even when they arc, very Jittlr nnlk is 
drawn and only in the mornings theealves being allowed to go with the 
mothers Calves are weaned when they are three or four months old if 
if ere is n demand for them Cows are dmen out to graze during the 
day and are housed and fed at night except jn those few instances m wb ch 
they are kept in ** ref pat ** Late castration is the rule, tl ougb si me- 
times bulls arc castrated early. The following measure mems arc given 
for reference — 
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HALLIKAR Cows are generally grey in color , they have small and com- 
pact udders with small and hard teats They are poor milkers, though 
the milk is rich and sweet with a high percentage of butyracious matter 
The cattle are of high mettle, and though mostly homebred, are not 
gentle or tractable There is always a great demand for these cattle, and 
Prices. as the number annually produced is not sufficient to meet it, high prices 
prevail The average market value is : -Very good (breeding) bulls 
R8o to R120 Average bulls R50 to R75 Very good cows R60 to R100 
Average cows .R40 to R60 Bull calves of one year R20 to K40 
Noteworthy One remarkable specimen of the breed deserves special mention This 
theTrecil^ IS ^ oun£ * Karadahalh in the Xagamangala Taluk Gujmavu, the most 
valuable variety of the Halhkar breed, commands very high prices, Tra 
d it ion ascribes its on gin to a cow crossed by a buck. One peculiar 
point in these cattle is their great length, and which gives them 
a greater mechanical advantage and strength The state of nature 
under which the Amrut Mahal' cattle grow is imitated in some 
degree by the KaradahaUi breeders who send their herds to distant 
jungles in the Heggaddevankote Taluk for the benefit 0/ the early 
season pasture Hence is seen among the Karadahalh breed the same 
uniform shape, color and horns Superior bulls are 1 ept at Karadahalh 
for breeding purposes Cows even from distant places are taken to these 
bulls for servtce upon payment of a fee of Ki to R4 for each 
service Theraiyats of the neghbounng Taluks of Mandya, Seringa 
patam and Closepet advance to the breeders of Karadafnili RsotoRioo 
for calves still m the mother's womb If a cow -calf is dropped the 
advance is returned, as it is not customary for the Karadahalh breeders to 
sell cows of their breed If a bull calf is brought forth it is sold according 
to the original agreement In some cases such sales are subject to the 

provision that the calf should be reared for two years and resold to the 

original owner for its full value at the time of its resale, which generally 
is Rioo to R200 This system of selling and reselling obtains as it 
affo'ds a convenient division of labor 

A breeding bull of karadahalh of Gujmavu variety is not inferior in 
Description ol points of excellence to any Amrut Mahal bull The same « eJI formed 
head, gracefully tapering towards the muzzle, the same prominent fore- 
Breed head, intelligent and quick eyes. small cars, and elegantly shaped horns 
characterise this bull His powerful shoulders, strong muscular legs, 
flinty hoofs broad chest, deep ribbed and rounded barrel, and bj no 
means ill proportioned hind quarters, give an idea at once o strcngti* 
endurance and speed In color he is somewhat motle>, with patches of 
pure grej on dark grey ground Die bulls do not atta.n any hrge 
size, the average height being 49 inches- The bulls arc casiritcd 
in their 5 lh sear and arc of good size, compact frame and powerful 
muscles Tic regular breeders of Karadahalh are aware of Uc .m- 
portarce of preventing immature, inferior ard deformed mm* from rc« - 
ing, and accordingly ca-lrate if cm belures I f c bulls a r e some" a 1 1 
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cult to tame at first, but when once tamed the} are far more tractable than 
Atnrut Mahal cattle, which to the last retain more or less their impatience 
of strangers Good G*i warn cows of this locaht} are little different from 
Atnrut Xfehal cows The shape of the head, face and muzzle, the c}es, 
ears, horns, neck, legs and barrel arc exactly of the same type. The 
similarity extends even to the masculine look of the cow Cows 
arc seldom «old to strangers They are very highly priced, and 
though their appearance is not gencrall} such as to give an idea of the 
value, raijats and breeders «cem to know and appreciate their virtue 
which is said to consist in producing cahes, precisely and without diver* 
gencc, like the covering bull, whatever its breed or quality Parti* 
cular notice has been taken of this variety, not only because it is 
a creditable instance of successful private enterprise, a more efficient 
and appropriate agency than a Government establishment in carry- 
ing out an industrial undertaking like cattle-breeding, but likewise in 
the hope that it may be the means of inducing owners of good cows to 
send them to be coiered by the bulls At present the breed is 
confined to a limited locality and to a restricted number of breeders, and 
though this has its advantages in securing purity and uniformity in the 
hands of experts in good cattle breeding still even other tvpes of cattle 
might be considerably improved by crossing with the bulls 


Karadahallt 

(GnJmaru) 

Cows 


Allied Cattle 


Hagalvadi Breed — This seems to have been, at one time, a valuable 
breed, large herds belonging to the Pallegar of Hagalvadi (now 
in the Gubbi Taluk of the Tumkur District) were appropriated by Tippu 
when he took Hagalvadi. The breed has no existence now as distinct 
from Halit tar and are hardly distinguishable from them 

Bettadapur Breed — This is a mixed breed— a cross between country 
or "/JuJu '* cows and pure Jiatlitar bulls, tracing its origin to the times 
when the Mysore Wadiyars had their cattle in the “ Kovals ” of 
Bettadapur and its neighbourhood The breed is thinly distributed in 
the Taluks of Knshnarajpet, Yedator£, Hunsur, Holl£-Narsipur, Arkalgud 
and Hassan Its chief breeding centre is now a group of Hallikar villages j 
Ichur and others situated to the west and southwest of Bettadapur, In 
the Hunsur Taluk This breed is inferior to the Ha Utter in color, 
sy mmetry of form and shape of horns which are irregular and thick It 
has, however, the same spirit and powers of endurance and is in great 
demand all over the west of Mysore and m Coorg Great numbers are 
sold at the annual ** yatra ” of ChunchankattS The breed has degenera 
tdd of late years owing to the scarcity of good bulls and to bad manage 
roent, many small cattle being now mixed with it 


Allied Breeds 


CHITALDKOOG BREED 

The Chtialdreog breed owes its origin to the cattle of the ancient 
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G oil as Mho settled in that District The Pallegars o! Chitaldroog formed 
their own herds from the flon er of the Gall cattle, and these upon Hyder's 
conquest were united with his cattle establishment In the auction sales 
of the Amntt Mahal cattle upon the dissolution of that Department in 
i860, the largest purchases were made in the Chitaldroog District and 
one or t«o taluks of the neighbouring District of Shimoga During 
recent j ears, aga n, the surplus stock of this Department have been fre- 
quently sold These circumstances have had the effect of throwing into 
that region a great number of cows of the Amrut Mahal breed which are 
found to predominate not only in he ds but also in villages Cattle of this 
breed are found all over the Chitaldroog Distnct and m adjoining parts 
of the neighbouring District The chief breeding centres are the Taluks 
of Challakerg, Hinyur, Chitaldroog, Holalkerd, and Channagin 

The breed bears a close resemblance to the Hallikar, differing from it 
only »n some minor points, vis , the head is smaller and shorter but not 
stumpy like that of the Mahodcswara betta cattle The forehead re- 
sembles that of the Hallikar, though owing to the shortness of the head 
it does not appear to be so narro v, and the furrow is absent The horns 
are thinner, longer and tap**r more gradually , but as they grow upwards 
they separate more from each other and bend forward with a deeper curve, 

1 be neck, tail and dewlap are thinner In color, the breed is inferior, white 
being predominant , in s»2e they are smaller only slightly \n the western 
but in a greater degree in the eastern, parts of its habitat, t e Chital- 
droog and Challakeri 

These cattle are kept in “ rofpas ” as well as in villages, and are bred 
and treated in the same manner as the Mahadesnara betta cattle Cow* 
come to early maturity, taking the bull usually in the 4th year When 
fresh grass springs up with theearjj raws, all the large herds are driven 
to salt lands and are allowed to lick earth salt which operates as 
a purgative and tendsj to improve their condition when grazing in fresh 
pastures 

In temper they arc not different, but being smaller and as compact 
they art exceedingly active and quick footed 

As dairy animals they arc not superior Bullocks of this breed are 
ch cflj used for cart draught The breed is much larger numerically than 
J/nliftar, md the supply is considerable Great numbers are annually 
purchased by the raiyats of the neighbouring Districts of the Bombay 
Presidency The average market value is as follows P irst quality 
bull R70 to R 1 oo, superior cow R50 to R 70, average bull, R40 to fv7o, 
average cow, R30 to R50 The following measurements are given for 
reference — 
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Gollas who settled in that District, The Pallegarsof Chitaldroog formed 
their ow n herds from the flow er of the Goll cattle, and these upon Hyder’s 
conquest were united with h>s cattle establishment In the auction sales 
of the Amrut 1 takal cattle upon the dissolution of that Department in 
i860, the largest purchases were made in the Chitaldroog District and 
one or two taluks of the neighbouring District of Shimoga During 
recent years, again, the surplus stock of this Department have been fre- 
quently sold.- These circumstances have had the effect of throw mg into 
that region a great number of cows of the Amrul ifahal breed which are 
found to < pr«ktfswsw.te not only ui he ds hut also in villages Cattle of this 
breed are found all over the Chitaldroog District and in adjo nmg parts 
of the neighbouring District The chief breeding centres are the Taluks 
of Challaker£, Hiriyur, Chitaldroog, Holalkerg, and Channagiri 

The breed bears a close resemblance to the Hallikar, differing from it 
only in some minor points, via , the head is smaller and shorter but not 
stumpy like that of the Mahadei-xaru bel/a cattle The forehead re- 
sembles that of the Hallikar, though owing to the shortness of the head 
it does not appear to be so narro v, and the furrow is absent The horns 
are thinner, longer and tap^r more gradually , but as they grow upwards 
they separate more from each other and bend forward with a deeper curve, 
1 lie neck, tail and dewlap are thinner In color, the bre»d is inferior, white 
being predominant , in size they are smaller only slightly in the western 
but in a greater degree in the eastern, parts of its habitat , t e Chital- 
droog and Challakeri 

These cattle are kept in “ rotfios ” as well as in villages, and are bred 
and treated in the same manner as the Uahadeswara betla cattle Cow* 
come to early maturity, taking the bull usually in the 4th year When 
fresh grass springs up with the earlj rams, all the large herds are driven 
to salt lands and are allowed to lick earth salt which operates as 
a purgative and tends} to improve their condition when grazing in fresh 
pastures 

In temper they are not different, but being smaller and as compact 
they are exceedingly active and quick footed 

As dairy animals thev are not superior Bullocks of this breed are 
chiefh used for cart draught The breed is much larger numcncally than 
llallthar, and the supplj IS considerable Great numbers are annually 
purchased bv the r^its of the neighbouring Districts ofthe Bombay 
Brcsidcnc) The average marl et value is as follows -Hrst quality 
bull R70 to R 1 00, superior cow R 30 to R 70, average bull, R40 to R 7 «. 
average cow, R30 to R$o The following measurements arc given tor 
reference — 
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With regard to the Chitaldroog and allied breeds, the following remarks 
by Buchanan at the commencement of the century m<*y not be out of 
place, as they show pretty clearly the material there was to work upon in 
the Chitaldroog tract 

Midighen —The country around Midighesi is full of little hills, and 
overgrown with copse-wood The villages of the “ Gollas ** or cow- 
keepers are scattered about in the woods and surrounded by a little 
cultivation of dry field Want of water is ever) where severely felt. 

Every town and village in this hilly country has herds of breeding cat- 
tle The cattle are fierce, without the protection of the keepers it would 
be unsafe to approach them 

In this country the hadu Gollas or Goltaru are those who breed cattle 
Their families live in small \illages near the skirts of the woods, where 
they cultivate a little ground and keep some of their cattle, selling in the 
towns the produce of the dairy Their families are very numerous, seven 
or eight joung men in each being common Two or three of these attend 
the herds in the woods, whilst the remainder cultivate their fields and 
supply firewood and straw for thatch to towns Some of them also hire 
themselves to farmers as servant*. They wear nothing but a blanket 
and generally sleep amongst the cattle 

The race of oxen in this country may be readily distinguished from 
those of Bengal by the position of the horns, which m Bengal project 
forwards and form a considerable angle with the forehead, whereas in 
those of the south the horns are placed nearly in the same line with those 
of the Os front! In this breed also the prepuce is always remarkably 
large and vestiges of the organ are also found in the female Of this 
southern breed there are several breeds of very different qualities Above 
the Ghats, howeve", two breeds are most prevalent I he one is a small, 
gentle, brown or black animal, the cows are kept in the villages for 
giving milk, and the oxen are those chiefly emplojed in the plough ; their 
short, thick make enabling them to labor ea«ity in the small rice plots 
which are often but a few jards in length. This breed seems to owe us 
dcgenency to a want of proper bulls As each person in the village 
keeps onl) two or three cows for suppljing Ins own famil) with milk, ft is 
not an object with any one to keep a proper bull , and as the males are 
not emasculated until three jears old, and are not kept separate from tl e 
cows, these are impregnated without an) attention to improvement or 
even to prevent dfgenerac). Wealth) farmers, however, who arc anxious 
to improve their slock send some cows to be kept »n the folds of the large 
kind, and to breeJ from good bulls Tl e Cow s sprung from these alwajs 
remain in the fold and in the third generation lose all marks of tleir 
parrels' degeneracj I he males are brought home for labor and In ever) 
village mav be perceived all kinds of intermediate mongrels between tie 
two treed* 
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In Ihc roorring the village cows are milked, and arc then collected CHtTAL- 
together with all the buffaloes and o\cn that arc not employed in labor CATTLE. 

About $ o’ 9 m the morning the bcrd«mcn dmc them to pisture. If the A jn e j 
herd exceeds one hundred and th rtv, two herdsmen must be kept, and Breed*, 
their herds go in d fferent directions The pastures arc such waste lands 
is are not more thin two miles distant from the silhge, and are in general 
poor j the tufts of gnus are but thinlj 'cattercd, and bare soil occupies the 
greater space. The grass, however, «eems to be of a ver) rounslung 
quaht), and the most common «pecies is the Andropogoa Martini of 
ketburgh • At noon and at 4 o’clock the cattle are dnven to water. At 
sunret thej return to the village, and in the rain) reason the cow-house 
is smoked to keep awaj the flies In the backjard of ever) house stands 
a large earthen pot in which the water used for boiling tl e grain of the 
familj is collected j and to this are added the remains of curdled milk, a 
little flour, oil cake, or cotton seed This water becomes \crj sour, and is 
given as a dnnk to the cows in the evening, when the) are again milked 
At night, in the rain) season, the caltte get cut grass, which is collected 
in the woods and about tl e roadsides, the latter being the most nutritious, 
the ver) succulent roots being cut up with the leases and the situation 
preventing the harsh stem* from growing In dr) weather the cattle at 
night have «trnw Those who can afford it give their milch cows cotton 
*eed and "avstajr" After the milk for the famil) has been taken, the 
calves are allowed to suck, and unless the calves are present during the 
milking, the cows withhold their milk The cows breed at three )e=rs of 
age once a year, and milK for sir months on!) A good cow of the 
village breed gives about three seers of milk a da) The cattle of the 
other breed are ver> fierce with strangers, and nobod) can approach the 
herd with safet) unless surrounded b> u Celias," with whom the) are 
ver\ tractable, and the whole herd follow like dogs the man who conducts 
it to pasture The cattle of this breed never enter a house, but at night 
are shut up in folds which are strongly fortified with thorns to defend the 
cattle from tigers. At fii e ) ears old the oxen are reld and continue to 
labor for twelve years Being lery long in the bod) and capable of 
travelling far on little nourishment, the merchants purchase all the best 
for carnage To break One of them it requires three months’ labor, and 
mam of them continue alw a) s ver) unrul) The bulls and cows are «o 
restless that, even with the assistance of Gollat t I could not get them 
measured, but the dimensions of a medium sized ov were as follows — 

From nose to root of horn, 21 inches, from root of horn to top of hump, 

30 inches, from top of hump to projecting part of ischium, 45 inches, 
hump to ground, 46 inches , croup to ground, 51 inches. 

The cows of this breed are pure white, but the bulls have generaiu 
an admixture of black on the neck and quarters. 

These cattle are entirel) managed by Gollas, and some of these people 

• Andropozon Scfcceoanlbus. 
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have considerable property of this kind, but the greater part of these 
breeding flocks belong to the rich inhabitants of towns or villages, who 
hire the Gollas to take care of them , and for the advantage of better bulls 
send to the fold all their spare cows of the village breed In procuring 
bulls of a good kind some expense is incurred, for the price given for them 
is from £3-7 1 to £6 14*2, care is taken to emasculate all young males 
not intended for breeding, before they can injure the flock 

The Gollas live in huts near the small villages, in parts of the country 
which contain no uncultivated land, and are surrounded by the folds, in 
which they always keep as many cattle as will cultivate a little land, and 
as the pasture near the place will maintain But as local failures of ram 
often occasion a want of forage near the huts, some of the men drive 
their flocks to other places where the season has been more favourable, 
and either take up their abode near the huts of some other Go!las t giving 
them the dung of their fold for the trouble they occasion, or live in the 
midst of the woods m places where small reservoirs, called katles, have 
been formed to supply their cattle with water AH the breeding and 
young cattle are carried on these expeditions, but a few laboring cattle 
and the buffaloes are left at home in charge of the women During the 
whole time they are absent they never sleep in a hut , but wrapped up in 
their blankets and accompanied by their dogs, they lie down among the 
cattle within the folds, where they burn fires to keep away the tigers. 
This sometimes is not sufficient, and these ferocious animals break through 
the fence and kill or wound the cattle The men have no firearms, the 
report of which would terrify the cattle No thieves can annoy their black 
cattle, for they are too unruly to be driven by any person but their 
keepers 

Their cattle have nothing to cat except what thev cm pick up in the 
wastes Fachdayat sunrise they are driven out, as then tie calves get 
all the milk, except a little used by the herdsmen, but near the villages 
they are milked, and each cow yields about two seers daily They ore 
indeed miserably Jean, and at 20 years their ribs may be distinctly 
counted The cattle are driven to water once a day, and the Calves, when 
a month old, arc driven to pasture with their mothers The profit on a 
hundred cows is estimated at £43*13 o, or 45 per cent on the original 
outlay 

A Golla that is reckoned rich wdl have two hundred cows, thirty cotv . 
buffaloes, fifty ewes, and a hundred «he-go.ats, and will keep as many 
laboring oxen as will work three ploughs 

The cattle in this counlr). as I have already mentioned, are milked by 
the nun who carry the produce home to the women who prepare butter 
T> r milk, on us nmv al,»s immediately boiled fo r at least an hour, but two 
or three hours arc reckoned better The earthen pots in whch this 11 
d ne arc «n general so nasty, that after this preparation no part of the 
produce of the dairy is tolerable to an European The natives never use 
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raw milk, alleging that it has no flavour The boiled milk that the family 
has not used is allow ed to cool in the same vessel, and a little of the 
“tyre” Or former day’s milk, curdled, is added to promote its coagulation 
and acid fermentation Next morning it has become tyre or coagulated 
acid milk. From the top of each potful 4 or 5 inches of tyre are taken and 
put into an earthen jar, where it is churned by turning round in it a split 
bamboo This is done \ery expertly by a rope which, like thato'a 
turner’s lathe, is passed two or three times round the bamboo, and a 
quick motion in contrary direction is given by pulling first one end of the 
rope and then the other After half an hour’s churning some hot water is 
added and the operation is repeated for about half an hour more, when the 
butter forms The native never uses butter, but prefers what is called ' 
“£**, ’ not only as it keeps better, but also as it has more taste and smell j 
In order to collect a sufficient quantity for making gh 1 the butter is often 
kept for two Or three days, and in that time a warm climate renders it j 
highly rancid. When a sufficient quantity has been collected, it is melted 
in an eanhen pot and boiled, until all the water mixed with the butter has 
been evaporated It is then taken from the fire and a little tyre and salt 
or betel leaf are added It is kept n pots, has a scry strong smell and is 
best preserved from spoiling by a little tamarind and salt which, at any 
rate, enter into the dishes of all natives who can afford to use gk( 
Buffaloes’ milk yields more ghi than cows’ milk, and cows’ more than 
V goats’ milk 

\ Pavagada and MiJightsi Cattle —These sub-breeds of the Chtaldroog 
cattTfc^cxLoiliailtc-lvpe They ate found all over the Pavagada and 
parts of the Maddagm Taluks The tracts are hilly and stony with 
extensive grazing The breed is a cross between * hadudana' and 
Colla catlle, brought into existence when the tribe settled m this 
region They partake of the appearance and character of both the 
parent breeds They are kept in ‘ roppas ” m herds, the annual pro- 
duction being large They are fine limbed and very compact, with very 
bard and small hoofs which do not often require shoeing Being active 
rardv and fleet footed, they are much used m light travell rg Great 
numbers of these bullocks are purchased by trading Korchars, Lambam 
and Waddars, who take and sell them for agricultural purposes to myats 
in the Shimoga District, where they are known as Koracha * dana ” 
Calves are not weaned till the cows run dry The average market value 
of adult animals of this breed is as follows* — superior bull. K35 to R50 , 
average bull, R30 to R35 , superior cow, RsS to Rts , average cow, Rio to 
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MAHADESWARA BETTA BREED 
The breed derives its name frern its chief market Vahadeswara betfa 
tn the Kollegal Taluk of the Coimbatore Di*tnct, where two large ca’t’e 
fairs are held in hebruary and October, at wh ch the cat le esh bited are 
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mosttj of this description It is also called the Betsal or Cauvery breed, 
from its hilly home on either side of the Cauvery 

The chief habitat of this race of cattle js the KankanhaJh TaJuk of the 
Bangalore District and those taluks m the Coimbatore and Salem Districts 
which are divided from Mysore by the River Cauvery The reason why 
these regions term nit h great herds of cattle is that a wide expanse of 
forest land exists, not jet taken up for cultivation, with only patches of 
tillage in favored spots, which affords abundant pasture to the herds of 
Cattle, fhe tracts are stony on the elevations and full of humus in the 
valleys The forest growth being all deciduous the pasture lands are 
thoroughly baked in summer by the heat of the sun so peculiarly intense 
m the vallejs of low hilly regions Another reason, though one of second* 
ary importance, is the presence or the Cauvery which affords cattle a 
perennial supply of water in seasons when the country generaHj is parched 
up Bejond these jungle centres but bordering on them, large herds of 
cattle are kept m villages commanding extensive pasture Cows and bulls 
of this breed, m small numbers, purchased from the large herds, are taken 
away and reared in " Matdan '* vi’Jages of the Kola r Bangalore and 
Mj sore Districts It is from these breeding tracts that all the cattle of 
this kind are exported to other districts at various ages 

I he whole habitat of the breed is favoraole to the development of 
bone. The cattle are more massive of bone and oflarger build than 
those found in the neighbourhood though often wanting in their symmetry 
of form. Taking a well developed adult bull of this breed as the type 
we find the following characteristic points — 

Heed — Short and stout « ith a thick tfmzAe a r>d brand fore head 
Horns— - Not so uniform as those of the Atnrvt Mahal and allied 
breeds, but are more so than those of the village cattle The} are both 
stouter and shorter than the horns of the Amrut Mahal cattle, and hive 
in some eases a rather sharp curve for wird towards the upper half of 
their length They arc usually black, sometimes being also of a light 
reddish brawn 

Eyes — More or less prominent, black and gentle to dullness, with the 
surrounding skin sometimes overhanging them 
Heck — Short and thick 

Denial -Thick, broad, hanging in folds sometimes continued back- 


wards to the sheath , . 

Ears —Long and erect, though m some rare cases rather pendulous, 

Hun j/i — Big and well developed 

Legs — Short and stout with thick bones 

I,ei -Big, the periphery being large, « «th equal or unenqaJ halves , 
c eft rather w de I he hoofs are not so strong or hard as those ol some 
ether l reeds , they never do for roads w thout shoeing, and are »a c o 
get tender with hard work. . . 

The Dark— Is never straight , but iodines from the croup jo »' 

(k nown as •* Cow l ck ") and from ll «e gcntl) ns ng to the uump 
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Ribs — Well rounded and strong 

Sheath —Deeply pendulous 

The Pelvtc portion— Droops from the croup to the tail It is usually 
narrower than is consistent with symmetry 

Tati — Long, thick at the root, and tapering rather abruptly The tuft 
of hair at the tip is usually thick and long. 

Shut — Thick and loose, generally of a brown or almost black color, 
a jet black skin is rare 

Color —The color of the hair in all pure specimens of the cows is either 
1'ght, greyish, white or dark grey Broken colors are not uncommon owing 
to the extensive mixture found in the herds In size this breed is larger 
than the Amrut Mahal and kindred breeds Bulls are generally dark grey 
with a black mantle , their sleepy eyes, when a photograph was taken in 
the midst of a crowd of spectators, prove their complete domestication 
Under similar circumstances the Amrut Mahal bulls threatened to charge 
the photographer, camera and all. 

Cow s, though smaller, both in length and height, than the bulls answ er 
to the same description The udder is fairly well developed, and in some 
cows the milk veins are prominent 

The following measurements arc given for reference — 
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^CATTLE** stout and the hoofs hard, but much bigger than what symmetry warrants 
The cows are noted for their rich milk They are well adapted for heavv 
MMed Breeds draught, and in former times are said to have been of great service to 
the Pallegars of Tarikere as beasts of burden from hill fort to hill fort 
Efforts are now successfully being made to improve this breed by an 
admixture of th e Amrut Mahal 


Pavogada and Midtghest Cattle — Pavagada and Midtghesi cattle, 
which are only village breeds improved, have already been noticed 

Metikuppe Cattle — These are Milage cattle crossed by Amrut Mahal 
bulls of herds quartered in the Mcinity for the sake of the hot season 
pasturage of thesouth west jungles of the Heggadadevankot£ and Hunsur 
Taluks They differ very little from ordinary village catHe in appearance, 
but possess in a certatn degree the spirit and power of endurance of the 
Amrut Mahal cattle and like them are of fiery temper 

Besides the above well known \anctiesof village cattle, many other 
less important know n and recognized sub breeds exist in diff-rent parts 
Of all of them this may generally be obser\ed that while their ordinary 
characteristics are the same diminutive size, diversity of form, variety of 
horns, and broken colors, any superior points found m them may be 
traced to the influence of local conditions and strains of those higher 
breeds with which they may have been brought into contact 
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All communications regarding The Agricultural Ledger should 
be addressed to the Editor, Dr. George Watt, Reporter on Economic 
Products to the Government of India, Calcutta. 

The objects of this publication (as already stated) are to gradually 
develop and perfect our knowledge of Indian Agricultural and economic 
questions. Contributions or corrections and additions will therefore be 
most welcome. 

In order to preserve a necessary relation to the various Departments 
of Government, contributions will be classified and numbered under certain 
series. Thus, for example, papers on Veterinary subjects will be registered 
under the Veterinary Series. Those on Forestry in the Forest Series. 
Papers of more direct Agricultural or Industrial interest will be grouped 
according as the products dealt with belong to the Vegetable or Animal 
Kingdom. In a like manner, contributions on Mineral and Metallic 
subjects will be registered under the Mineral Series. 


Thu sheet and the title-page may be removed when the subject-matter is filed in its proper place* 
according to the letter and number shown at the bottom of each page. 
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establishment, and indeed the entire Institution, was placed by 
.BIr Tayler under English supervision, bat it would appear, that 
owing to differences of opinion aa to the expediency of the procedure 
adopted by Mr Tayler m establishing and maintaining the Institu 
tion, it was soon closed The Institution, including the breeding 
establishment, broke up on Mr Taylor’s transfer, after an existence 
of only a year or two Subsequently, however, Mr Tayler estih. 
lished practice as a pleader in Patna, and then recommenced bis 
Farm work His attention towards improving the breed of cattle 
m Patna, seems to have been given therefore both in his official and 
private capacity From what I could gathci from the ahrs, the 
scheme at first did not receive their appreciation, for the simple fact 
that Mr. Tayler demanded too high a fee for each covering. The 
cross breeding at the beginning was therefore 
iJfflwXaSJ-JS confined to Mr Taj-Jer’s Farm, and to soma 
each rov e mi8 bat l can Europeans and wealthy native residents who 
tycre t J m * could afford to pay Ins fees The fees weic, 

however, reduced with the second generation of 
cross bred animals, and the local ahrs were then able to bring their 
cows to be covered by this Becond generation of cross bred bulls 
Two such bull", I was told, were purchased by the ahrs themselves 
from Mr Tayler at Rs 80 each Mid used for breeding purposes 
Nobody could specify the breed of the original English bull, but 
from the description given mo, I would Biy, it was probably a 
Durham hull The first generation of cross breds is taul to hftva 
inherited all the good points of the siro, but tho progeny was found 
to degenerato gradual * it is 

Baid, to proper want i * this 

view of tLo matter - , given 

to animals immediately before, during and after gestation, and it is 
also very probable, that from a desire to sell off milk to the best 
advantage, the calves wore not allowed their full dolt of nulJt , but 
then m the matter of housing and feeding, the greatest attention 
seemed to ho given by tho ahrs to their animals I am inclined 
to attnbuto traces of inferior strain to tho absence of fresh bhoa, 
and cevtain.lv in eotno cases to tho tendency that cows have to 
“throw back," t e, to gno birth to inferior calves, when, in bj ito of 
their being put to a good bull, they have previously been covered 
by an inferior bull llua last view is homo out by tho fact, that 
tho ahrs put their cows to the ordihary countrv bulls when cross- 
breds arc not n> ad ablo for tho purpose, tho result being that when 
1 * ~ ] cross-bred bulls, tbeir progeny is 

s when there has been no contact 
■ ere lian been n deterioration in tho 

■ that, in npito of the fict that tho 

present Block of cross bred# to be n , *cti in fAtin arc distantly removed 
from fresh imported l lood (being, according to the ohirs, of nl>out 
the 20th generation), they still retain appro nl tmen of th tr 
superior showing ummatakcablc sign* of foreign blood in 
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their make, shape, colour, size, &.c. I would observe hero, that my 
remarks apply to cows only. Tho cows I {,aw at Baokiporo are the 

1 „<■ t l. n — — y — *■ — 1 perhaps well com- 

: ■ ' : : are good milkers— , 

o even the poorest 
milk a day The 

quality of tho milk is also excellont The good effects of cross- 
1 1 - 41 * 1 * 1V ' * The same, however, 

xturo of English blood 

i „ ■ hcate for tho Indian 

climate With cows, this makes no difference, as care is taken to 
bring them into their stalls when hot, and to keep them in open 
air during the cool part of the day and at night Draught bullocks, 
on the other hand, aro found to succumb to the heat, and aro not able 
to stand much outdoor work. The experiment in Patna thus clearly 
’ — *' * - - 1 1 •» >" r* ' ' bulls, though very good for 

. ■ ■ nals, is of no use for lmprov- 

I ■ to observe that such cross, 

breu uuiiocKB aro not appreeiateu oy cultivators as draught animals 
on account of the absence of the hump, which, they say, is necessary 
for the yoke 

T ' ’ “ r *' 11 ? yler’s work has 

. ■ • ; . done nothing 

• . • • • ■ it shows, that 

: u ■ “y, as the chief 

object here is to get Btrong and hardy cattle for the plough, which 
will bo able to stand tho Indian sun, and not simply to havo good 
milch cows, for which latter, the demand at best is but limited and 
confined practically to large towns and to wealthier people than 
ordinary cultivators 

In my opinion, if tho agricultural stock of these Provinces arc 
to be improved, bulls must be imported which can stand tho Indian 
climate, and which would confer strength and powers of endurance 
to the progeny The bulls must he sought for, in short, in India 


CATTLE i 


Extract from letter 2fo 397 dated let July 1895, from C attain 
W. D CONK, Superintendent, Civil Veterinary Department, 
1 lengal 

I hate the honour to state that I also haTc been making enquiries , 
with regard to that breed As Sir Banerjei has noted, the original 
«Ua of improving the breed of cattle was started in connection 
with the Bihar industrial Institution. It was proposed to attach 
to it a farm where students might he instructed in agriculture. 
Before, howeiir, the Institution was a 3 car old— in fact, before 
the ncevs«arj buildings were completed, the monev subscribed was 
relumed to the subscribers, and the Institution closed It wool! 
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seem that in order to stock the farm the following animals were 
purchased — 


Us 

1 magnificent bull, imported by Major Holmc3 GOO 

2 English bulls from Mr Boilard ggQ 

1 English bull from Dr Dickens 300 

2 cows with calves from Dr Dickens , 300 


It does not seem clear, that all these animals were taken posses* 
sion of, for when the affairs of the Bihar Industrial Institution were 
being woundup, a letter, dated November 1857, states that “two 
bulls were not forthcoming,” and in another letter it was stated 
that “ two bulls were returned to tho Bettia Raj by Mr Tayler," the 
originator of the scheme The Nawab Wilayefc All purchased one 
of the bulls when the Institution collapsed * We, thereforo, have 
left one bull, the magnificent ono mentioned already, which 
Mr Taylor took chargo of when tho farm premises were removed 
to the Kunkerhag House 

The fees proposed to bo levied for tbe services of the bulla were 
8 aunas and 4 annas when the bulls belonged to tho Institution 
farm, but possibly this charge might have been increased after- 
wards when tho large bull became the property of Mr Tayler, but 
certainly not to the extent of Us 20 for each service 

Tho present animals will probably bo the tenth generation, 
allowing four years between the birth of calf and dam, and even 
tho present animals show an undoubted likeness to tho original 
animals. Indeed, I have two photographs of bulls which bear 
such a strong likenee* to their progenitor, that they might readily 
be mistaken lor Kerry bulls 

Thero 13 always a very largo demand for milk, butter andyAi, and 
under these circumstances, I do not think Government could do 
better than to encourogo this breed by lending or obtaining for 
the Pntna Board or for Bankiporo a good bull of tho Dexter 
Kerry breed 

I am aware, that the raiyats do not caro for plough cattle which 
are deficient of bump, but it is not intended to utilize European 
bulls for other than rmlch cattle For plough nnd cart work, a 
julicious selection of indigenous Indian cattle will meet every 
requirement 

I am at present engaged in endeavouring to obtain tho transfer 
J of Bmlimini bulls from Bibar (wlu.ro thero nro moro than enough) 
ard have tt cm } laced in chargo of responsible persons in Lower 
Bengal For this purpose, I liavo mtorv icwcl Mr Forbes, Com 
rni«iion(T of Patna, Mr Hire, Collector of Muzaffarpur, an 1 
Hi* Highness the Maharaja of Barbhanga, uho bavo all consilercd 
the idea good and promised help On account of the milking 
q lahtic* 0 e afilrt of Patna par gn’afc attention to their cattle so 
it at Ills wo ill he a inoit favouraUc place to start, or rather 
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continue, the experimental breeding, and I would therefore strongly 
recommend that two or three bull* of the Dexter Kerry breed be 
imported, and that at least one be stationed at Patna or Banki 
pore 
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Extract from a letter, dated 4 th July 1899, from Ms. E C Mao 

SAQnrEX, Secretary to the Bihar Indigo Planters' Association 

I Tnns that, to a certain extent, Mr Baneijei has overlooked 
the importance of the “ ghi" trade, which is certainly not confined 
to large towns Anything that tend* to mcrea_e the milking 
qualities of cow* must be good for the country, and I have never 
found any difficulty in nsmg cro«s-bred bullock* in tbe plough or 
cart Buffaloes hare no hump I hare also found that cross- 
bred bullock* work well in tbe sun , they walk farter than country 
cattle, and do heaner work, though naturally, having to do this and 
being heavier framed, they may feel the *un more than light 
country cattle doing less work The curse of the country i* the 
number of weedy bull* that are left loo*e annually, and no selection j 
is made br cattle owners as to what bull shall serve their cows 
It is literally a case of “ first come first served " 

Cattle, in these districts, are degenerating yearly , new blood is 
badly wanted, and I myself would prefer English or half bred bulls 
If a few bull* were sent to Mnzaffarpnr, I would be pleased to 
look after them and to encourage cultivators to use them for iheir 
cow* 


Extract from a letter Eo 477, dated 29th January 1899, from De 
J W Leather, Agricultural Ohemitt to the Government of India 

Improvement m rattle — That tbe cattle around Tikan are dimu 
nitive there can be no doubt, and it is cot difficult to point to 
breed* of cattle in other part* of India which are far superior to 
them. 

"When, however, one raise* the question a* to which breed would 
be the best to introduce, we find objections certainly to some 
For example, tbe large Hissar cattle are as fine a* any in India 
There are also tbe Mysore and the Nellore cat*Ie, both of which 
are excellent. But they are all large cattle, and will require more 
food than tbe little beast* at present in use. Would they, or any 
of them, do more work than the indigenous ones, so as to pay f~r 
tbeir feed 9 Again, will they stand tbe climate, and, more particu 
larly, the ploughing of nee fields when order water 5 A definite 
answer to these question* can only b>* obtained by tnil 

The most u-ual method of impronng th» breed of c**tb* m India, 
which ht* been tried, has been to keep a stnd lull for serving any 
eowa thit tbe cultivator* may choose to innr, there beir g genrraliy 
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«cetn that in order to stock the farm the following animals 
purchased — 


were 


Rs 

1 magnificent bull, imported by Major Holmes .. COO 

2 English bulls from Afr Boifard 3S0 

1 English bull from Dr Dickens . 300 

2 cows with calves from Dr Dickens , , 300 


It docs not seem clear, that all these animals were taken poshes. 
Sion of, for when the affairs of the Bihar Industrial Institution were 
being wound up, a letter, dated November 1857, states that “ two 
bulls were not forth coming,” and in another letter it was stated 
that M tw O hulls were returned to the Bettin Raj by Mr Taylcr,” the 
originator of the scheme The Nauab Wilaycfc Alt purchased ono 
of the bulls when tho Institution collapsed We, therefore, hare 
left one bull, the magnificent ono mentioned already, which 
Mr Taylcr took charge of when the farm premises wore removed 
to the Kuukerbag House 

The fees proposed to bo levied for tho services of the bulls wero 
8 annas and 4 annas when the bulls belonged to tho Institution 
farm, but possibly this charge might have been increased after- 
wards when tho largo hull became the property of Mr Taylcr, but 
certain!) not to tho extort of Us 20 for each sernco 

The present animals will probably bo tho tenth generation, 
allowing four j ears between tbo birth of calf and dam, andcvni 
tho present animals show an undoubted likeness to tho original 
nmmals. Indeed, I have two photographs of bulla which bear 
such a strong likeness to their progenitor, that thoy might readily 
be mistaken lor Kerry bulls 

Thcro is always a very largo demand for milk, butter nrnlyXi, ami 
under thc'O circumstances, I do not think Government could do 
better tfian to encourage this breed by lending or obtaining for 
the Patna Board or for Bankiporo a good bull of tho Dcxter- 
Kcrry breed 

I am aware, that tho raiyats do not caro for plough cattle which 
nro deficient of hump, but it is not intended to utilno European 
bulla for other than milch cattlo l'or plough and cart work, a 
ju li cions selection of indigenous Indian cattle will meet cacry 
requirement 

I am at present engaged m endeavouring to obtain tho transf r 
l of Brahmttu bulls from Bihar (wlu.ro thcro are more than enough) 

I ard Inv ll ctn ] laced in charge of rc*ponsiblo person* in Bowir 
1 Bengal For this purpose, I havo interview* 1 Mr Forbes, Coni. 

} tnmionrr of Patna, Mr Haro, Collector of Minaflarpur, an l 
I !Ii« Higbi M* the Maharaja of Darbhanga, who bare all coniilercd 
j the idea gool ftnl jroinuel help On account of tbo milking 
j q uli’in, tl c *Ur/ of Patna paj gr< at attention to their rattle 
j tl at tlis wo ill be n most favourable place to etart, or ritber 
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continue, the experimental breeding, and I would therefore strongly 
recommend th*t two or three hull* of the Dexter Kerry breed be 
imported, and that at least one be stattoned at I'atna or Banki- 
pore 


Erlreet fron a letter, dated 4l\ July 1S95, from Mil E C Mac- 

jfAonrtx, Secretary to the Rihar Indigo JPlantert' Anoetation 

t tititk that, to a certain extent, Mr Danerjei has overlooked 
the importance of the '* ght” trade, which is certainly not confined 
to Urge towns Anything that tends to incrcmo tho milking 
qualities of cows must be good for the country, and I have never 
found an r difhculty in using cro*s bred bullocks in the plough or 
cart Buffaloes hare no hump I hate al*o found that cross- 
bred bullocks work well in tho sun , they walk fister than country 
cattle, and do heavier work, though naturally, having to do this and 
being heavier framed, they may feel the sun more than light 
country cattle doing less work. The curse of the country is the 
number of weedy bulls that are left loo«e annually, and no selection 
is made hr cattle owner* ns to what bull shill serve their cows 
It ts literally a caso of " first come first served *’ 

Cattle, in these districts, aro degenerating yearly , new blood is 
badly wanted, and I myself would prefer English or half bred bulls 
If *’ few bulls wero sent to Muzaflarpur, I would be pleased to 
look after them and to encourage cultivators to uso them for tlieir 
cows 


Extract from a letter Xo 477 , dated 29th January 1895, from Dn 
J W Leatheh, Agricultural Ohemitt to the Government of India 

Improvement in cattle — That tho cattlo around Tikan are dimu 
nitive there can be no doubt, and it is not difficult to point to 
breeds of cattle in other parts of India which are far superior to 
them. 

"When, however, one raises the question as to which breed would 
be the best to introduce, we find objections certainly to some 
For example, the large Hissar cattle are as fine os any in India 
There aro also tho Mysore and the Nellore cattle, both of which 
are excellent But they are all large cattle, and will require more 
food than the little beasts at present in use Would they, or any 
of them, do more work than the indigenous ones, so as to pay for 
their feed? Again, will they stand the climate, and, more particu- 
larly, the ploughing of nee fields when under water 9 a definite 
answer to these questions can only be obtained by trial. 

The most usual method of improving the breed of cattle in India, 
which has been tried, has been to keep a stud bull for serving any 
cows that the cultivators may choose to bring, there being generally 
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